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* 

^-iL^S^^ (Harmine) AP4# ( P -carboline ) #£4^ 
■f-A* C 13 H 12 N 2 Q, ^* 212.25, »,& 261X3, 4fc#*M*A*»T: 



i^^^^^i Hela, S-180 #^^^-#^JI&. Jlf^ BEL-7402, 
MGC-803, CNE2. $l$L?& MA782'5S> K562 

-*r3M£^&>SiU ^S^I^L^t^^^^^^-^b^^-'M, S-180, m& 



4 
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» *fc#ht » # flMfc# i6 * JM** it # J& * ; « JUH * 

^sj^^— >MI 6<r^^#T— #^J^ l, 7, 9-=JMVP-«f 

;ML»##;5 — >M ^^-m^T— *M*4h 1, 2, 3, 4-591,^4 

-3-il^ ^ m tfl Or v£ . 

^^^^^TJi^-fb^^^^^tl^^^ (9a- 

16a) #4fc^4fr. 

^ML9m#— -Ml tt£^4fc#T JL^fc-M&tt-^At ft-fc^ (9b- 

16b) #4fc>£^o 
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(21a) tfjfc&y,. 

(53a-55a) #>ffc^4s&. 
(10b) 

jML m tfl 3 — n #} £ -f4Mt 7 JiJ*/«S^4«r;fe*l4Mi -f ¥f ft* #J 

;ML W #) * & JfclMfr Jl * & 4b^<Kr JMT T *J it £. ( I ) i& ** # : 




Rz^a. Bl&> imjfc, SfcJ^^> m.^^.^ C^JMUMl 

R 3 ^iL> JteJI., C M *MUI- *UM»*« aMfcfUt, 

sFJ&Jfc.* ^BtJ^ 3Mt&* 

f^JI^ 
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Jii£i&* (I) 4kMfr+, 4fei& Rx^JMl Cx.4^^^ C 6 _ 8 #^ 
JisiLil* (I) 4fc^#+, ^i&R^IMlC^fcL^. 

-tit**, (I) 4b^t. JMfcifcRiJUL. 

_hi£ii* (i) ^R 3 ^a. ^^c^^^fL^. 

JiidLil* (I) teat It, 

jLifcii^ (I) 4b-^4& + . tei&R^iU c^a**!^ c^ttjfejk 
_ti£il* (I) >fc^t, M^AI^ C^^S, C^tfH^ 
-ti£il* (I) 4fc^t> tei&R^ti^^. 

RaJfrft* JUL* »JU 3£J&&> fi**C M t*JMUfcJUfi.; 

-ti£il* (I) tei&R^iS,; Ra* C w **ifelUt*L*.; 

_ti£.il* ( I ) >f&^ t » ^^Ri^a; R* # ^ R 3 # 

iL; R^ZJ&i&^J.., 

_Lii.il* ( I ) t , tt&R^ft,; ^#Z*JUfcJUfc.; R 3 # 

Jtifcil* (I) ^i^Ri^f^.; R* # £*fLS-$Lg-; 
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Jii&it^ (I) ^ffci&Ri;#iL; R^a; R 3 #&; R« 

ML- 




2) >fa>*v60%NaH, 

3) Jp^tiAJftB; 

4) #Jti0^4&£^i&T^#iL,& 1-5 *Bt; 

5) 5&4f1fr}&& #£!) 1, 7, 9-i=JM^P-^#JI*t^ 

M • 

1) ^I^&JL^fcNaOH^-fzK-t; 
2) 

3) ftjL&S&&%/&$t%rTft&&J$L% O'C-^ijia^^^ 1-6 

4) 1, 2, 3, 4-vo?IL-P-*MMI£Jk (9a) 

381- 

1 ) # P -»t#-3-^.^jit^-f ^r*L^#Ji< 4 a.^*u^J t ; 

2) ;fr^60%NaH, JJt^&j* it; 

3) ^p^^^M,^^^^; 

4) ft Jl&&,&® 2-5 *fch 
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2 ) 60 % NaH, 1 ~ 10 ; 

3) >^^>R,^i^^^; 

1 ) #T^^^ 10b ^^m&i&fr; 



2) ^o^— 4Mfc*&; 

3) #Jii£>&^4&;fa&^}& 12 *Bt; 

J3I.- 

1 ) #T^^^^^ 10 J^^^Jjfa 60%NaH 




H 



10b 




10 
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2 ) #Jii£>&^^:£i^#iU£ 1-10 £-tt; 

3) M ; 

4) £. 50-70 T:4ft#iUsL 1~5 >M*h 

1) #T£.#4fc^i& 10^^T*L^J^60%NaH^^; 




10 



Ri = H, R^CA; 

3 ) #Jii&-;&^&>£. 50-70 TC3£#iL,& 1-10 'Mtf; 

5) ^#f-^L^*tS7ftx^^, #3»>J 2, 9-^1^ TJl-P -^#-3-^.1, 

m ■ 

1) #T^^r^.^ 80-^^^L^J^60%NaH^; 




80 



2) 

3 ) # _Lii.^^^^E. 50-70TC4ft#iU& 1 - 10 * Ht; 

5) i|#f«^S^^^, 2, 9-J^¥J.-0-'f#&ifcLi& 
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(9a-16a) 




(9b-16b) 6t>ffc^^: 




9b —16 b 



R^Rg^jLifcxfr^. (9a-16a) Ri^Jt^o 
(21a) m&&%Qi 
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Rj^jLiiJt^ (9a-16a) >ffc^&t Rj6<r^5L 0 
(53a-55a) ¥j 

oxr 

53 a— 55 a 

R^f^- iET^> ^T^. JUL £ 

(10b) tfjWj&tfo: 



10b 



R 1 ^pR 3 |§1^-^ (9a-16a) ^R,^tl. 
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j^-il 1: pGBK DNA; S^il 2, DNA + UV J&#; ^il 3, DNA+4b 

^^(lOOOuMHaj^r uv mM; ^it. 4-1 o, DNA +4fc-£^b + uv 

4fc^^^^^^J^ 1000, 300, 100, 30, 10, 3 l(uM). ^.Ji^^-f-, 
Sfr^-bjatf DNA; tN^^-f, DNA; ^T##-$S 

DNA. 

© 2 AifcBfl p-'t#^^b>^.^f^^^ CT-DNA #jlMftJMfctt^i& 
© 3 p-'t^^.^^^f^.^xt CT-DNA ¥j UV &t&&l$l : & 

I Wf^^^tl. 

£LMfe& (20ul) >^^T 35mM Tris-HCl (pH 7.5), 50 mM KC1, 
5mM MgCl 2 , ImM DTT, 2 mM 0.1 mM EDTA, 50mg.l 1 BSA 

0.25ug ^.^^.6^ pGBK DNA ifa IV I. jjs.il 1, pGBK 

DNA; frjcil 2, DNA+##^#fgfc I; j^il 3, DNA+^S # ^- ^ ifr I 
+250uM camptothecin ; **-il 4-9 jfa^il 10-15, ^ 2 ^ [5] , 
^^'J^n^T 2000uM, 600uM, 200 uM, 60 uM, 20 uM, 6 uM # P -"fvfa 
A 80,81; B >ftjMfc^4& 82,83; C >ft4U&^^ 37,36; 

D >ftjM&^^ 42,48; E >ft;M^#r 49,66. I ftj^ DNA, 

H K&m.te DNA, Form in sfc DNA. 

(20ul)^# 50mM Tris-HCI (pH 8.0), 120 mM KC1, 
lOmM MgCl 2 , ImM DTT, 0.5mM ATP, 30mg.l 1 BSA 0.25ug 
$1 pGBK DNA 1U #4h#hftH- H. *jci£ 1, pGBK DNA; S*-i£ 2, 
DNA+^h^Sl H;#-f- 3-8 9-14, 2, 4eoiL^#J;fra.^ 

2000uM, 600uM, 200 uM, 60 uM, 20 uM, 6 uM 0 -»F«»M&£.4fr*fc&r£. 

A4MUfc^4fc 37, 36; B 49, 66; C >ftjM^4fr 48, 

86. I >ftjM^# DNA, fom II >a^^'^ DNA, HI >ft 

4m*Mfc DNA. 
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6 &i&W p-^##£$&^^£^i^# HepG2 ZafaTft 
tf) FCM <fr¥[{W>&%Q 60 ¥j 




7 &-&M*m-mM:&fr 1,7,9-=.^^^ p-^#it4£>^r£4^ 
TLC @-Sf„ 

**: 4L^-*»: (EA) 

#r$>J#-^: UV254 nm 

MA 1-8 ^m^M^^ 1-8 „ 

8 A 9-^1.1.^-7- f fLL-l-^-p-'f FAB-MS 





9 A 9-3^^ V*Jk-l-T*-MNM$ IR 

11 A 9-^Lj,^ ^ fL^-1- f ^-P-«t#^ 1 H- NMR 

12 P-«t#i^b^,^f^.4!b#^-f>^Jif^^Jlfc^ HepG2 

13 P -«t#^i^^^f^^^- Lewis a$&&j&>JI?M0&m •§£ 

14 P-'t^^-^^Jf^^^^)^ S180^^J3t^^^t^# 

15 p -^^£4*4M*tt4^^fttt>iMM 



1,7,9- p-'t#ni^^^^^, 

RE-52C $L$tm£.$L (n&^^QL&r ) ; SHZ-D (HI) 

^-r ) ; YRT-3 t$.&M$L$L ( Aj^^L##^^^r ) ; ZAB-HS XL%L 
IktikftiOkft. VG ) ; Bruker Equinox 55 M#JL*t £:4££i. 

*f-;fc#^, KBr&X; W 2501PC 3£ f'^*^ ( ) ; 

Varian INOVA500 &^r&X&gr%L$L ( &m Variant ) , TMS % |*J 
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•£-ft3Mfe^4* (Harmine 1) JklMMflfW^ & 

Ji&>ffc 3 ) ; {Am ACROS jffaiKM^ ) ; & 

jLSNfc#i*«l4S^I ) ; 1-^-3-^^^^, (Jt:® ACROS 

# ^t&^^sQ ) , a -^-2,3,4,5,6- JL & ¥ 3£ ( ACROS ;f#L-££U'J 

) ; 




CH 3 (XXjCP NaH/DMF/THF * CH 3 oO^O 

H CH 3 ^ CH 3 



! 2 R=CH 3 

3 R^-CgHg 



4 R=n-C 4 H 9 

5 R=CH 2 CH 2 0H 

6 R=CH 2 -<f~\ 



7 R=CH 2 - 




8 R=(CH 2 ) 3 -^^> 





H 1 1,7,9- JLJMC P^#^^^/£####^ 
250ml ®A&fc^frMfr>^-£M<!&mg:1& 1 ( 2.1 g, 10mm ol) , 
50ml DMF, 50ml THF, 60%NaH ( 0.6, 

15mmol) , $b4frM.JL*lS&? L £L, mfa&fc1& ( 50mmol ) , ^*§L^# 
J0LJL 5 h. THF, #>J^b#]>MM<^ ^ HC1 -$1$r pH ^ 3, 
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2-8 

1.8g, »Jt^80%, m.p.l21-123TC 0 

3 7- ¥ #L&-9- Zj JM- V^-P-'t* (3): #£.6 
#2.0g, »M&83%, m.p.99-101 "C . 

£;&#|4 7-f|i ( |.-9-T4-l-fl--p-'t# (4): &4Nfca1,>fr 

2.1g, »|t^78%, m.p.l04-105TC o 

9-^^^-7-^^-l-T^-p-«t#(5): 0.7g, 
1^54%, m.p.204-206TC o 

. 250ml ID ^^^fet^J* 1 ^*^^^^^ 1 (2.1g, lOmmol) , 
50ml DMF, 50ml THF, lOmin, ^ 60%NaH ( 1.2g, 

30mmol) , J-^^l&j* *t , (3ml) , HL^ *Ss ^ 3lt. 

8hr 0 &J£$L1£ THF, #0<Mfr«;oM<., HC1 ^ pH J. 3, Z,Bfc 
^JpL. ^c^^^^NaH^^^t^ (pH 8) , EA ^Jpc, ^# 

ft&tt*l*A, #A£&&4M.2g, ^67%, m.p.l31-133TC„ 

£;fe#>J 7 9-(2',3',4',5,'6'-i ft.)*, f f ^^-1- f J-p-'t # 

(7): 

£ 100ml ®^^?fct^ , J^ 1 >^-*-^^-^^^.l( 0 - 53 g' 2.5mmol), 
15ml DMF, 15ml THF, ^i§L^# J.^jft.fi'Tt-. m&te^ 60%NaH 
(0.3g , 7.5mol) , &&M.lL*i*&f L &-, ^^a4-2,3,4,5,6-i|,f 
(0.5ml) , ^*&4ft#iL>EL lhr. f&Je&ft&yt 2 
^*L& &4H*.a B q>fr 0.64g, »Jt^65%, m.p.l73-174'C„ 
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100ml mjk%b%L^ frMfr^4rg«y&$tM:& K 0.53g, 2.5mmol) , 
15ml DMF,15ml THF, J-^>^.^yf , ^>^^n>^ 60%&4fc4ft 

(0.3g, 7.5mmol) , J^^&^ife. , 1-^.^^M; (2ml) , 

5 ^i&EJifc 12hr. ^,^^1^ THF, JN^4^#J^ 30ml *MK, EA 

J.^, 50ml fcfcZ*W&M* fc$L$LM*P pH ^. 4, SMtJ-iS ^SB* 

T^aMEl* pH18, ^ifeEA,!:, tK^BEA^^C, 
10 iL^^t^i^^, *£<&>8Ufc&, itft, *Mft> 

MA, #£.£&*HfcA4M.42g, ^51%, m.p.117-118?:. 
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416 1,7,9-iM^ $-^^%t 



Comp 


Formula 


FW 


Yield 

(%) 


Appearance 


Solubility 


m.p 

(C) 


1 


Cx 2 H 12 N 2 0 


212 


— 






260-261 


2 


C 14 H 14 N 2 0 


226 


80 




■■■ ■ 


121-123 


3 




C 15 H 16 N 2 0 


240 


83 




Sfc-fSIU lis 


99-101 




4 




C 17 H 20 N 2 O 


268 


78 






104-105 


5 


Ci S H 16 N 2 0 2 


256 


62 






204-206 


6 




302 


54 






131-133 


7 


C 15 H u F 5 N 2 0 


392 


65 




ft), ^i^*- 


173-174 


8 


C20H33N2 O 


330 


51 






117-118 
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& 7 0-^#*ri#4* FAB-MS, IR UV 



Comp. 


Formula 


FAR-MS 

m/e ( M+l ) 


TR 

(KBr, cm" 1 ) 


UV 
( X maI , nm) 


1 




213 


ND 


ND 


2 


C 14 H 14 N 2 0 


227 


3451,3380,2744,1628,1570, 
1469,1348,1249,1152,1045, 

810 


345,332,302, 
264,244,213 


3 


C 1S H 16 N 2 0 


241 


3362,3128,1622,1564,1497, 
1451,1346,1262,1217,1136, 
1095,812 


344,332,302, 
264,243,213 


4 


Ci 7 H2oN 2 0 

• 


269 


3428,2959,2927,2863,1884, 
1621,1563,1497,1448,1356, 
1242,1197,1137,812 


346,333,302, 
265,244,213 


5 


C 15 H 16 N 2 0 2 


257 


3294,2696,1629, 1569, 1467, 
1352,1155,1051,810 


327,304,248, 
210 




6 


Q2oHxgN 2 0 


303 


3421,2958,1620,1565,1498, 
1447,1404,1361,1256,1197, 
1172,1044,825 


396,342,330, 
301,244,209 


7 




393 


2961.2836.1622.1502,1446, 
1256, 1174, 1 122,1 026,974 

816 


337,325,300, 
240,208 


8 


C 2 qH 22 N 2 O 


330 


3052,2995,2931,2666,1881, 
1623,1563,1449,1408,1238, 
1156,1043,801,744,702 


345,332,302, 
265,244,210 
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418 1,7,9-JMq# P-^#^4£# 'H-NMR 



Comp. 


l H-NMR ( 5 , CDC1 3 ) 


2 


• 

8.24-8.2S(lH,m^-S),7^3-7.96(lH,m,H-3),7.69-7.71(lH^nJB[-4),6.86-6.89(lH^i,H- 
8),6.81-6.83(lH,m,H-6),4.04-4.07(3H, m, NCH 3 ,),3.94-3.95(3H,m,OCH 3 ), 3.04- 
3.05(3H,m,Ar-CH 3 ) 


3 


8.26-8.27(lH,d,J=5HzJH-5),7.96-7^8(lH,d,J=SHzJH-3),7.74-7.7S(lH,d, J-45Hz3- 

4),6.86-6.90(2H,m,H-8,H-6),4.52-4.57(2H,m,CH 2 CH 3 ) ) 3.95(3H,s, 

OCH 3 ),3.05(3H,s,CH 3 ),1.43-1.46(3H,m,CH z CH 3 ) 


4 


8.26-8.28(lH s d,J=S.5HzJH-5),7.9S-7.97(lH,d,J=9Hz,H-3),7.71-7.72(lH,d,J= 
5Bk,H-4),6.85-6.88(2H,m,H-8,H-6),4.43-4.46(2H,mJ=8Hz,CT 2 CH 2 CH 2 CH 3 ), 
3.94(3H,s,OCH 3 )^.01(3H,s,Ar-CH3),1.78-1.84(2H,m,CH 2 CH 3 CH 2 CH 3 ),141- 
1.48 (2H,m,CH 2 CH 2 CH 2 CH 3 ),0.97-1.00 (3H,m,CH 2 CH 2 CH 2 CH 3 ) 


5 


8.15-8.16(lH,d,J=4Hz^H-S),7.93-7^4(lH,d > J=3.5Hz,H-3),7.63-7.64(lH,d,J= 
5Hz,H-4 ) ,6.88-6.95 ( 2H,m,H-8,H-6 ) ,4.66-4.71 ( 2H,m,NCH 2 CH 2 OH ) ,4.06-4.08 
( 2H,m,NCH 2 CH 2 OH ) ,3.94(3H,s,OCH 3 ),2.99(3H,s,CH 3 ) 


6 


8.29-8.30(lH,d, J=5.5H7,,H-S),8.01-8.02(lH,d,J=8.SHz,H-3),7.80-7.81(lH,d, J= 
5.5Hz,H-4), 7.23-7.30(3H,mja-8ja-6Ar-H),6.98-7.00(lH,d,J=7.0Hz^r-H), 
6.90-6.92(lH,m,Ar-H),6.76(lH,sAr-B0^.75(2H,sJNfCH 2 Ar)^.8S(3H,s,OCH 3 ), 
2.88(3H,s, CH 3 ) 


7 


8.32-8.33(lH,d,J=5Hz^[-5),7.94-7.95(lH,d^=7.5Hz3-3),7.72-7.73(lH,d,J= 
7.5Hz,H-4),7.26(lH,sJH-8),6.87-6.89(lH,mja-6),5.8S(2H,s,CH 2 Ar), 
3.88(3H,s, OCH 3 ), 3.05(3^8^-0^) 


8 


8.25-8.26(lH,d,J=5Hz,H-5),7^2-754(lH,d,J=8.SHz,H-3),7.69-7.70(lH,d,J= 
5.0Hz3-4),7.29-7.32(2H,m,H-8,H-6),7.20- 7.25(3H,m,Ar-H), 6.84-6.86(lH,m, 
Ar-H),6.63-6.64(lH,mAr-H),4.42-4.4S(2H^n,NCH 2 CH 2 CH 2 Ar),3.84-3.85(3H, 
,OCH 3 )^.88(3H,s,CH 3 ),2.74-2.77(2H,m^CH 3 CH 2 CH 2 Ar)^.12-2.18(2H,m, 
NCH 2 CH 2 CH 2 Ar) 



WO 2004/106335 PCT/CN2004/000591 

18 

5 

io >ffc#-8jM 

L-&-ILg£. ACROS yfrfaiZM^*) ) ; (^#r£&, 

r ^H4fc#^Jr ) ; 40%£,i£ (^r£k, + ©I£l§#:g|Ji>W.#-&^ 
20 I 

ogar^o^ oH 

9 a R,=H 

1 1a R,=CH 3 

12a R t =CH 2 CH 3 

13a R-) = Cn2CH2Cri3 

14a R 1= ^Q 

15a R 1= -^-OCH 3 
16a R^-^^-OH 
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R 2 0H 
SOCI 




C00R. 



Xy I ene 



9 b R,=H R 2 =CH 3 
10b R,=H R 2 =C 2 H 5 
11b r 1= ch 3 R 2 =C 2 H 5 
12b R^^Hg R 2 =C 2 H 5 
13b R 1 =n - C 3 H 7 R 2 =C 2 H 5 

14b R t =-Q R 2 =CH 3 
15b R^-Q-OCHa R2=CH ; 
16b Rt=-^^-OH R 2 =CH 3 




COOR, 



9 R j — H R 2 — CH 3 
10 r 1= h R 2 =C 2 H 5 

1 2 Ri = C 2 H 5 R 2 =C 2 H 5 
1 3 Rf = rV~C3H7 R 2 = C 2 H5 

14 R 1 ="£) R 2 =CH 3 

15 R^-^^-OCHa R 2 =CH 3 

16 R 1= -^-OH R 2 =CH 3 



9 1,2,3,4-^ ^-p-^#-3-^&(9a)#>^j& 

250ml ffimjk'gbffo^fr'^ L-&-#.^(10.2g, 50mmol), NaOH 
(2.0g, 50mmol)^ H 2 0 ( 20ml). «fc#- J-^>^^vfr , fegfas^f & ( 37%; 
50mmol) , ^^^^^^#^ > El 3 h, 3 h; #>&>&-4*& 

#1^ 200ml aM^t, 4&#T^ 5N HC1 pH M. 6, £p#rife&&IU 

fa, 4x?;&j:i±^, zMfe,, !>-*f 8|$fc>&, i=-*, 

9.2g, Jjfc^t 85%. m.p.308-309*C 309-310 

x: ) . 

£ 500ml # 81 & #L t A. W,4-Wi,-P-'t#-3-ltft 9a 
(50mmol), (250ml) (10ml) , 1- 

2h, ^AHl^il, 100ml ^ tJc, fafa$L$LM*4h$£-%LTft' 3 P pH JL 9, 

11 l,2,3,4-«?&.-p-«t#-3-#.Sfcif m(9b): 
57% . 

$&*| 12 l,2,3,4-wa-p-'t#-3-^.^.^S§(10b): #6 MM***, 
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63 % . 

& 100ml #®J&j&^+;fa>Mb^4& 9b-10b(50mmol), iLTjcjLf 
#L (200ml) , (200mmol) , ^.^^^a^l^^ 12 h„ j&j$&4f3L 

JBtoSfcit,^*?*', 2000ml fa&tfim, ^'&JO£&, 

^ 200-300 QXkWLitfe, ftiMU&SMft. ftM #J M & A - 9 

- 10 JfcjL&iMf #*JMf . 

* 

$;&#<] 14 p-<t#-3-&&7 B»(9): Jjfc^- 66%„ m.p.308- 

309*0,, 

$^,*!l 15 p-<f#-3-|£@& Z> m (10) : ^ 77% 0 m.p. 

230-231 "C (it** 111 : 231-232 TC ) „ 

$4fe*!l 16 1-f L-l,2,3,4-B9iL-p-'t#-3-^^. (11a) 

250ml ^ID^^ijfet^'J^ 1 ^ L-fc-ftifc (5.10g, 25mmol) , 
0.01M H 2 S0 4 30ml> 40% ZJm 9ml, t 8 h, itjl, zMfe, 

$4fe*!l 17 1- ^^-1,2,3,4-^^-^^-3-^.^. (12a) 

250ml tfjmj&%bM^&&]fa^ L-&#.& ( 5.10g, 25mmol) . 
^ 300ml, 0.05M B^SC^ 30mh ft & 8ml, ^^&#^>EL 24h, it*, 

$*fc<fcl 18 1- ft ^-1,2,3,4- ^IL-P-^#-3-l£g& (13a) 

^ 250ml ^HJ^^i^t^^^ L-&#,& (5.10g, 25mmol) , 
300ml, 0.5M H 2 S0 4 50ml> iLT^ 10 ml, 100ml, £a&# 

iUft24h, itjft, -f*. #6 3.75g, »0t^58% o 

$46*H 19 l-££&-l,2,3,4-ic? lL-P-^#-3-)£.&.£.S^#. # -JMtJMt. 
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# 1-^.^-1,2,3,4- a-P-^#-3-^^ lla-13a (20mmol) . it*- 
250ml 500ml ®;&J&#lt » 'h'^/v*^— iUMW. 6ml, ;frn 
1 h, j&Je&J&M&Zj^-, Jmfr- 100ml &EI 

£i£^@g-f: 20-22 ^^Jli£#:##^4^ft. 

20 l-*f .§.-1,2,3,4- Wiu-p-'t#-3-^.^^iSI(llb): 

71 % . 

^;&#»]21 1- £,^-1,2,3,4- vc?M J -0-'t#-3-imZJ@g (12b) : 

%fo&]22 1-^ J.-l,2,3,4-e9it 1 -P-'t#-3-|^^.Z J ig ( 13b ) : 6 & g) 

^, ^4-84% 0 

£;&#>)23 l-M.J.-p-^#-3-^^^gg^^^#:##^. 

^ 500ml ISJ^^&j&t^J^^ l-^J--l,2,3,4-WiL 1 -P-'t#-3-^^ 
llb-13b (20mmol) > $L ( 60mmol ) > — f 200ml, ^p^^ 
& lOh, 4X:^^^tS.i±^., Wife^kaW, it 

!>-*^^f ^25fc^-, ;6&8l.&^ifc>&-, 2000ml iEiTfc- 

&>n.$LWL&, ft 200-300 B*£U&£Ul£, 
Stt^alu 24-26 ^Jii£#:#:^4£#. 

l-^J.-p-«t#-3-^.^^it (11) : ^48%, 
m.p.217-218X:. 0 

^^,^25 l-£,.g,-p-<t#-3-lt@k£,@ir (12) : 47 

% ,m.p.209-210lC . 



26 l-^^-p-'t#-3-^.^^gt (13) : ^ 58%, 

m.p.l94-195TC 0 



II 
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27 l-^^^.-l,2,3,4-E9iL-P-'t#-3-l^^.^^.^#:>ft#^. 

& 500ml tfjmM*%t>#L^frMfa>< (50mmol) , 

^^^( 55mmol ). 0.5M H 2 S0 4 ( 50ml ). H 2 0( 150ml )jfa ( 100ml ), 
^o^^^. 5 h, (100ml) , mm&%L 1 h, &J&Mrf£r& 

g|, C*iMMfc. jM92M£-£ 50ml, 5MHC1 f^(pH5), 

£p#r£6&® > fr> it$t, ^f*. £a£#<I 28-30 J$4feJiJ&#Mt? 

£;&#}28 l-^-l,2,3,4-B9a-p--t#-3-t^ (14a) : 

if 98% . 

%fofr]29 H^^fL^^&H^^-v^ii.-p-^^-S-^^ (15a) : & 

30 l-(4-^^.^l^)-l,2,3,4-E9iL-P-»t'#-3-^^. (16a) : 

31 l-^^J.-l,2,3,4-B9^ 4 -p-'t#-3-m^i®^^^#:##^ 

^ 500ml tfjm&l&ftL^frMfa^ l-^#^.-l,2,3,4-WiL-p-'t#-3- 
14a-16a( 50mmol K fB|( 250ml ) , *h'<s;&p^4:^^.^J£.#l 20ml, 
fcjk&TfiL 2 h, it*, Jri^SlSUfc-, 

®>fc. #Jii€gJ^^^ 300ml ^tJc, JM^ttftJAftHMtlt pH 9, 

& . 32 - 34 ^£cJii£.###m## . 

g*fc#>)32 l-*.j|.-l,2,3,4-«9fi ( -p-^#-3-j8tift.TiS» ( 14b ) : 

#Hfc<M33 H4-Vft4t**)-lA3,4-«9A-p-^#-3-«tAT» (15b) : 
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^;&#']34 l-(4-^^^l-)-l,2,3,4-WiL-P-^#-3-^^.f @£ ( 16b ) : 

^;&#J35 l-^#^--p-^#-3-^^.Z J gl^^^#:'ft#^. 

,& 500ml @)^^^t^^^>^ 1-^^-1,2,3,4-^ ^-p-^#-3-|l 
^.Zjia 14b-16b (20mmol) . $L (60mmol) . — 200ml, 
l§7;3il8h, #U£*MP-££i&, 4lC^itj:i±^L, PP#dJ^^^^, 

^J:^— T^MUfc". ^>*i^^^.^r, 1000ml 
m.Z*m, $ 200-300 f! >SiJ3£.i±3l , $&>&j£^;Mi, 

t.iSt^^. £*fc#>) 36-38 4$4&jLi£3Mt#^Mto 

%&&)36 l-^J.-p-'t#-3-^.^ ^ it (14) : 69%, 

m.p.257-258"C . 

37 l-(4- f ft.^.^^-P-'t *-3-^8k T 88 ( 15 ) : & & S , 
iM 1 63%, m.p.229-230X: . 

^3fe#.J38 l-(4-&£.:£;&)-M^#-3-4l*.'F St (16) : &&gj#, 4fc 

56 %, m.p.267-269*C . 




19 

a) NaOH,EtOH;HCl b) SOCl^n-BuOH; c)CHCl 3 ,MeOH 
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39 p-»t#-3-H8& ( 17 ) tfjfrA 
& 50ml i&mj&%t>fa^ 10(1.2g,5mmol), f^-f£#J 

(0.8g, 20mmol) , (20ml) , H 2 0 (40ml), jH^i^^t ^ & 2 h, 

&JtafcAi&fifr&8j L , i&^/g 5M HC1 pH ^ 5, aKzpMP, *± 

0.96 g, ^90%, m.p.307-309 

"C ( iLitjfc m : 310TC ) 0 

%fo&}40 p-«t#-3-^^.TSt (18) 

250ml ^iS^^^Lt^^^^^ 17(2.1g,10mmol), iETSl 
(100ml) , .n|L^^(5ml), fa 6 h, f&/eAJ&Mr&*t 

t^JET^, ^.W^^^^, ^^Zjgfc^St, 4ft#Ttf ^^^i^^Su 
ajigMMH* pH J. 8, fr&^foM;, fcfam Zj$LZj^$-$l, fa 

SMS?, %i ZifkZ>m ! M-ffi- , *kWL%-Jk%x, Zj®LZ>mftfa*hte* TLC 

>fcl.8g, 67 %. m.p. 211-212TC (it*fe.[l]: 210-211 ) „ 

g;&#<] 41 3-Z,JLS--P-'t#-3-f Sfeife (19) 

.£ 250ml ^ji^-H-P Bl^^ffet^^^— ^ (24ml, 27mmol) , 
1t*$k3- 80~90n,^;#T^^^^^ 10 (2.4g, lOmmol) 40ml 
30ml ¥ Sf^SgMMfr 1 h;MM&3K.iU£ 10 h,55£.-i-*.*J,3&&-4& 
t* 1 ^ 50ml 20ml *|ctti&^*,*#;&*±'flM1'* %L$;& H)4M± 

*,-T-*##6 MMfeA* 0.85g, jM 1 30% o m.p.233 ~ 236*C ( *Liifc[l]: 
234-237 °C, 25% ) . 
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hi 

H H 




22 R1-CH3 21 

23 R^OsHg 

42 p-'f#-3-$LSJ# (20) 

P-<t <#-3-im Z> m (10) (2.4g, lOmmol) j^Z^t (50ml) , 
^^85%6<rxlc^j^ (15ml) , *>&&&61i, &>&$Jit.3L 30ml, *MP, 

%rmft&?TMm 90%¥jZjm^^^> m.p. 289-290 

TCC^ 11001 : 289-291 *C). 

43 3- ( Ir^^.J. ) -P-^# ( 21a ) t#^>& 

20 (2.0g, 2.9mmol) (50ml ) ^ A <Kl » * * + , 

SMajMfc& (1.0ml) . o-c, ^«H4i>£^r 

At (0.2g, 2.9mmol) ffifcifcfo (10ml) . OT?il£ 30min, f&&&&. 
■f^ #«] 0.51g(»Jt^ 77%) 2Mt-&E)^, i*B it/* 

44 3-#.^-p-»f# (21) 

21a (0.6g, 2.5mmol) 30ml t^/^Z.^ (1: 1) ! M~ 
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i±3fc, & 0.35g, 77%, m.p.288-290 

■C(3L#t 11001 : 289-291 X:) 0 

45 M(7ftJUUfc.>ll£j- p-<*# ( 22 ) 4$%*#, 

21a (0.2g, 0.84mmol) ^Bf (50ml) t» ^^^1 
SStlOh. 3- 40ml, itft, 2p##J&& 

0.12g, 4fc^- 60%. ^♦f^^ATtt^iW^A, m.p.180-182 

$:frM 46 3-[(C.4UfiJUb)4UU- P-^# ( 23 ) 

21a (0.2g, 0.84mmol) (50ml) t> 

vilt 10hr o JLjft j0L>^4p , ftj&JMfcJL 40ml, *MM6 

^gj^0.12g, 60%. ^f&T^^ m.p. 222-224 

IV 




10 24 



a) LiBH 4 , THF; b) HAc 

tklW 47 ¥Jfc.-p-*h*. (24) 

>f£^4& 10 (7.0g, 31mmol) St^it*. THF (900ml) , f£&frS^ 
LiBH 4 (3.4g, 155mmol) , 9 h, ,fij&i&^#r>MP. 

(100ml) , ^^tb^J, (500ml) , j=- 

(id ^^c, ^^-^i^^^si^c, ^#^-*l^9, ^ 

JiMfcyMt, r,i^.^SI/f# (3:1) (5.0g, 82%) . 

m.p. 228-230TC ( 2L&L m : 225-228TC ) . 
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48 3-£,@tg~¥ fL^-p-^# (25) 

24 (1.98g, lOmmol) , Zj&L (50ml) fa&mtfL 
2 h, (100ml) , 



Lomp. 




Jb W 


(%) 






m.p. 

(1C) 


9 


C 13 H 10 N 2 O 2 


226 


66 






259-260 


10 


C 14 H 12 N 2 0 2 


240 


77 






230-231 


11 


C 15 H 14 N 2 0 2 


254 


48 






217 - 218 


12 


C ltf H lfi N 2 0 2 


268 


47 






209 - 210 


13 


C 17 H 18 N 2 0 2 


282 


58 






194 - 195 


14 


C 19 H M N 2 0 2 


302 


69 






257 - 258 


15 


C 20 H ltf N 2 O 3 


332 


63 






229 - 230 


16 




318 


56 


6 




267 - 269 


17 


C 12 H 8 N 2 O z 


212 


90 




S^-faf., DMSO 


307 - 309 


18 


C 16 H 16 N 2 0 2 


268 


67 






211 - 212 


19 


C 14 H 14 N 4 0 


254 


30 




jfc-T-S*. DMSO 


233 - 236 


20 


C u H l0 N 4 O 


226 


80 




-f DMSO 


289 - 290 


21 




183 


77 




-f DMSO 


289 - 291 


22 


C 13 H u N 3 0 2 


241 


60 






180-182 


23 


C 14 H,3N 3 0 2 


255 


60 






221-223 


24 




198 


82 






226-228 


25 


C 14 H u N 2 0 2 


240 


92 


6 


jfc-T- si> s&> si. 


131-132 
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4L10 3 l,3-&Kiti~$-^&-3-^&mn&®ifi 

FAB-MS, IR^r UV 



Comp. 




FAB-MS 
m/e(M+l) 


IR 

(KBr, cm 1 ) 


w Xmax 

(am) 


9 


C u H 10 N 2 O 2 


227 


3258, 1724, 1627, 1502, 1434 
1341, 1301, 1251, 1100, 1022 


ND 


10 




241 


ND 


ND 


11 




255 


3316, 3041, 2978, 1709, 1567, 
1499, 1367, 1344, 1254, 1145, 

1031 


345,330,303, 
270,236,219, 
204 


12 


C lfi H 16 N 2 0 2 


269 


3327, 2974, 2930, 1705, 1566, 1498, 
1451, 1346, 1257, 1143, 1043 


345,331,303, 
270,236 


13 


C 17 H 18 N 2 0 2 


283 


3329, 2963, 1706, 1567, 1498, 1367, 
1344, 1252, 746 


346,331,302, 
271,237 


14 


C u H 14 N 2 0 2 


303 


3315, 1720, 1623, 1350, 1251, 1215, 

1098, 739 


355,344,279, 
231 


15 


C in H,«N,03 


333 


3639, 3320, 1714, 1611, 1512, 
1351, 1255, 1103, 1033, 833, 


357,347,284, 
268,230,215 


16 




319 


3459, 3159, 1715, 1691, 1610, 1513, 
1432, 1352, 1260, 839, 


387,340,327, 
285,215 


17 


1* O Jb *» 


213 


2250-3750,1630,1585,1372, 
1219,752 


356,337,288, 
282,234,212 


18 


Ci6H ls N 2 0 2 


269 


3233,2957,2868,1708,1627, 
1553,1501,1462,1339,1304, 
1248,1102 


ND 


19 


C 14 H 14 N 4 0 


255 


ND 


ND 


20 


C u H l0 N 4 O 


, 

227 


ND 


ND 


21 




184 


ND 


ND 


22 


C u H u N 3 0 2 


242 


ND 


ND 


23 




256 


ND 


ND 


24 


C 12 H 10 N 2 O 


199 


ND 


ND 


25 


C 14 Hi 2 N 2 0 2 


241 


3371,2938,1743,1692,1616, 
1450,1372,1238,1053 


326,315,284, 
259,230,207 



at: ND >&4UMfc. 
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Comp. 


'H-NMR ( 5 , CDQ 3 ) 


11 


10.50(lH,s,NH),8.78(lH,s,H-4),8.15-8.17(lH,d,J=8Hz,H-8),7.58- 
7.60(lH,d,J=8Hz, 

H-5),7.52-7.55(lH,m,H-6),7.30-7.33(lH,m,H-7),4.44-4.48(2H,m,OCH 2 CH 3 ),2.68 
(3H,s,CH 3 ),1.32-1.35(3H,m, OCH 2 CH 3 ) 


12 


9.63(lH,s,-NH),8.76(lH,s,H-4),8.16-8.17(lH,d,J=8Hz,H-8),7.60- 

7.62(lH,d,J=8.5Hz,H-5),7.54-7.57(lH,m,H-6),7.31-7.34(lH,ra,H-7),4.47- 

4.5M2H.m.OCB,CELY.3.11- 

3.15(2H,m,CB[ I CH3) J 1.40-1.43(3H,m,OCH 2 CH3),1.29-1.32(3H,m,CH 2 CH3) 


13 


11.14(lH,s,-NH),8.79(lH,s,H-4),8-15-8.17(lH,d,J=7.5Hz,H-8),7.64-7.66(lH,d,J= 

8Hz,H-5),7.51-7.54(lH,m,H-6),7.25-7.31(lH,m,H-7),4.42- 

4.46r2H.m.OCH,CH, > i. 

■ 4*JJk) lilt ^>JUlil X^JUL^ 14 

2.76-2.79(2H,m,Ar-CH a CH 2 CH3),1.45-1.51(2H,m,ArCH 2 CH 2 CH 3 ),1.25- 
1.32(3H,m,OCH 2 CH 3 ),0.37-0.43(3H 5 iii,CH 2 CH 2 .CH3) 


14 


8.91QH.s.]SH>.8.86flH,s.H-4^.8.20-8.21flH.d,J=8Hz,H-8),7.90-7.91f2H,in,H- 

5,H-6) 7.58-7.60(2H,m,H-7Ar-H),7.54-7.57(2H,m,Ar-H),7.41-7.44(lH,mAr- 
H),7.35-7.37 

(lH,m*Ar-H),4.04(3H,s,OCH,) 


15 


9.40(lH,s,NH),8.76(lH,s,H-4),8.15-8.16(lH,d,J=8Hz,H-8),7.69- 

7.70(2H,d,J=8.5H2 } H-5,H-6),7.54-7.56(2H,m,H-7 r A.r-H),7.31-7.34(lH,m,Ar- 

H),6.75-6.77(2H,d,J=8.5Hz,Ar-H),4.00(3H,s,OCH 3 ),3.69(3H,s^r-OCH3) 


16 


9.51(lH,s,NH),8.83(lH,d,J=8Hz,H-4),8.20-8.21(lH,d,J=8Hz,H-8),7.83- 
7.85(2H,d,J=8.5H2,H-5,H-6),7.60-7.61(2H,m,H-7,Ar-H),7.38-7.39(lH,m v A.r- 
BD.7 03-7.04C2H.d.J=8Hz.Ar-BD.4.06f3H.s,OCH^ 


18 


11.74(lH,s,NH),9.29(lH,s,H-4),8.89(lH,s,H-l),8.20-8.22(lH,d,J=8.0Hz,H- 
8),7.86- 

7.87(lH,d,J=8.5Hz,H-5),7.58-7.62(lH,m,H-6),7.33-7.36(lH,ni,H-7) J 4.51- 

4.54(2H,m,CH 2 CH 2 CH 2 CH3),1.81-1.87(2H,m,CH 2 CH 2 CH 2 CH3),1.48- 

1.56(2H,m,CH 2 CH 2 CH 2 

-CH3),0.97-1.00(3H,m,CH 2 CH 2 CH 2 CH 3 ) 


25 


9.47 (1H, s, NH), 9.03 (1H, s, H-4), 8.32-8.34 (1H, d, J=8Hz, H-l),8.26-8.28 (1H, 
d, J=8.5Hz, H-8), 8.19-8.20 (2H, m, H-5), 7.67-7.70 (1H, m, H-6), 7.47-7.51 (1H, 
m, H-7), 5.29 (2H, s, CH*), 2.16 (3H, s, CH 3 ) 
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3,9-— J£.>ft p-«*MM! 



ii,4fc#i Merck-Schuchardt >&**J ) ; tfe^fa (&%r&, %r 

ACROS ;fr*»MN<&>*l ) , a-^-2,3,4,5,6-iiaf ( £® ACROS >T 

4-3^-£.Sfc^i3 ACROS ^3 ) ; «9iL454£ ( £® 

ACROS #;M£#J ) ; **tt#l*$#W/Mb#fc*»4Mfr*fe. 



I 




£ 250ml ®&j&%L^frMfa;K p-^#-3~m.g&8t(10mmol), 50ml 
DMF, 30ml THF, ^S.4£# J.^*.^^, j&fefaj^ (50mmol) NaH, 

3«*iA-R l «t»jR.***(60mmol), ******* 
4fiLjA5h. iUSL*i^, AjBL^THF, 200ml 2N ft**.**. 
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mj&tem&&&. 50-61 ^^jiii^##^#'ft 



$464*50 9-¥ JMM^M-*.* T » (26) : #6 1.8g, 

Jlfcj^ 75%. m.p.215-216TC . 



|t^!j 51 9-£^-p-«t#-3-^8&¥ S& (27) : .#6 fc4fr*A#. 2.0g, 

^^79%, m.p.l55-156*C 0 



^^J 52 9-T^-p-^#-3-^gk¥B§ (28) : #6 MM*** 2.3g, 

jHL#-82% 0 m.p.lSl-lSSTC. 

$^ 53 9-3t¥J--p-'t#-3-^@k 1 f S§ (29) : #^&A#- 2.3g, 

>M^73% 0 m.p. 187-1 88 TC. 



^^ 54 9-^L-p-^t*-3-^^.^S§ (30) : #6 MM* A* 1.9g, 

ijfc^ 75 % . m.p.l39-140*C . 



55 ^Z,&-P-<f#-3-4tlfc&* (31) : 1.8g, 

67 % . m.p.H7-118TC . 




A n 




00C 2 H 5 



N Rl 




C00C 2 H 5 
N NaOH* 



OgO 

R 



COOH 



3 0 R=CH 3 
31 R=C 2 H 5 
3 2 R=rrC 4 H 9 



33 



R=CH 2 -Q 



34 
35 

36 
37 



R=CH 3 

R = C 2 H5 

R=n-C 4 H 9 

R=CH^Q 
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g&&} 56 9-T^-P-*NM-l£8££^ (32) : 4f 6 &4M*&4*. 2.3g, 



5 57 9-^f^-p- t t#-3-^^Z^g§ (33) : 

100ml HI ^. & M* t ^ *<J ^ ^ p- «t # -3- %L St 
8(4.8g,20mmol), 80ml DMF, 100ml THF, 15min, f&Jeiv 

^ 60% iU&4l»)(2.4g, 60mmol), ^# J-^^U&^it , ^i^^^( 15ml), 
^o^ej^ 12hr. m&&#>&® 29 4.6g, 

10 )fc^-70% o m.p.l26-127*C 0 



^^ 58 9-¥ L-p-'t#-3-#.^TSt (38) : #6 2.0g, 



15 £;&#159 9-^^-p-«t#-3-^T^ (39): #6 2.0g, 



^*fc#J60 9-T^-p-'f#-3-l£.i&T@t (40) : #&&4N*.,&#. 2.2g, 

Hfcif 74 % . m.p.94-95TC . 



%fo&)61 9-^¥ J.-p-'f#-3-^g£Ti^ (41) : 1.2g, 4*. 

^67%. m.p.l04-105'C. 



^^78%. m.p.76-77T2. 



^#-70%, m.p.235-238"C 



»jfc^65%, m.p.86-88"C 



20 



25 



cot 



C00C 4 H 



COOC4H9 



k 

3 8 R=CH 3 
3 9 R=C 2 H 5 

40 R=rrC 4 H 9 
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& 250ml ®M*%i%L^fo^ 9-:fMVP-'t#-3-l£8£glt (20mmol) . 
7|C200mK Zj%$ 100ml. ( 4.0g, lOOmmol) , >^0»i2h, 

5 # 5N jfc^PH>g.J.6, *P*f A 

^4p, it*, i 1 *- 63-66 J*4*JiJl4MfcjNMMfc. 

&Jfc*I63 9-¥&-M*-#-3-*-*. < 34 > : 99% ' 

m.p.267-269TC. 

10 

£&*J64 9-Z J ^-p-^#-3-$ti& (35) : #8L*fcffl*. ^ 98%, 

m.p.201-2021C 

65 9-T<g--p-'t4M-^$. (36) : 
15 & 100ml @;&j&#tt ;te,Mfc^4& 32 ( 3.0g, lOmmol) > lOOmK 

£,gf 50mK (2.0g, 50mmol) , ^j&lsJyfL 2hr, &;&#Hffr£- 

#34^A^r*#^, #».#fcB*2.7g, ^#-99%, m.p.182-184 

20 &*«|66 9-^T*.-p-»t#-3-«.«. (37) 4fc* 94%, 

m.p.261-262TC. 




42 43 

a) LiAlH4,THF; b)HAc 
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67 9-^1^^.-3-^ f^-p-tt# (42) 

fc^-Ml 33 (3.3g, lOmmol) J^tK- THF (100ml) >&^, 
>SJ LiAlH 4 (1.2g, 30mmol) ^^.THF (100ml) ^y&^J&if, ^ 

10%#iL^>ffc#) 50ml, 4£# 20min. ^^Z,St^^L, jjc*, & 

TLC #.4*ttr*H, *t**.*J» , & B|#. 1.5g, ^ 52% 0 

m.p.l20-122°C 

68 J,-3-Z^@t^^f ^-p-»t# (43) 

42 (1.44g, 5mmol) *=, Zj& (50ml) f& Js fa $k & 

& 2 h, iU3[£,-^, jfcAjfc***! , 2%&^t^#- 100ml, £&Z,Bt 

^St*^ B %, #&&g|'fM.5g, m.p.l41-142-C 




17 44 



69 9-$L f J|.-P-<t#-3-4ft.gt^ f St ( 44 ) 

17( 2.12g, lOmmol)^ DMF( 50ml ) , 30min, 
NaH (1.6g, 40mmol) , 4fe#.£$fcj& |$t;£;&n&>ffc^ 
(5ml) , £S«4Mjfc 1 h 0 TLC *MN£$>J„ ,6L&-^, #^>^^ 
>&#J>^^7lc (200ml) t> ^^Z.St^^, ^Jfc.;jc&, -f-jfc, 
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6 & S|#- 2.3g, jM 5 . 57% . m.p.l69-170C 



&As&m< VI 




C00C 2 H 5 

RBr , 

DMF/NaH 




C00C 2 H 5 

NaOH 



45 R= (CH 2 ) 3 -^~A 



46 R=CHo-^/ \ 




47 R= 



R=CH 2 -C- 




COOH 



48 R= (CH 2 ) 3 -^~^ 




50 R=CH 2 -C- 

jj W 



^^,^ 70 9-#L^^-p-»t#-3-^.^.^ii§ (45) 

10 ( 1.2g, 5mmol ) J? DMF ( 30ml ) 15min, 
m&fa^ NaH (0.6g, 15mmoI) , 4ft#.£j£>&^?f-. 1-&-3- 

(2ml) , ;&p j& T§m 4 h, TLC JftJ&fcHN. il^^ifs 
^.fi£THF, 200ml 2N &S£^J^, ;Ml#4fe?MLg. 

SfcJJfc, TLCJMMfc*'], ft&riiUM*. Z«A&H»Jt^A, #&&4N*i& 
4M.0g, 4*.^ 56%. m.pl40-142TC. 



^afe-fcl 71 9- (2',3>,4',5',6'-i&) ^.f ^-p-«t#-3-^g£ (46) 

10(1.2g, 5mmol)^ DMF (30ml) 15min, 
&>#;&p^ NaH( 0.6g, 15mmol ), JMf £.*£jS-7|- . W£in> a -^-2,3,4,5,6- 
JL&f (1ml) , £&##iLj£ 1 h, TLC jMMfegj. f&&%c4t& 
4fr 45 tt^&^SMMt, #6&&4M.3g, *M*-62%. m.pl53-154r: o 
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4b 10(1.2g, 5mmol) ^ DMF ( 30ml ) >&^, 15min, 
f&&fa^ NaH (0.6g, 15mmol) , . SU^vfa,^ 2-&- 

^Sfe^S^ (2.0g) , jiv® i \iQ7$L 4 h, TLC JfUftfrtt. f&&%tf&&%!> 45 
6^&^&-#/f£, #6&&4M.9g, j^#-50% o m.p.246-248r; o 

73 9-JMVp-^#-3-l^^&#4iMt#^ 
9-^L>R,-p-'t#-3-^^.^jSg (lOmmol) . ( 50mmol ) , 

z}C (100ml) (50) ija&&$L2 h, >&^i&;Mp_£ 

^>S., 5M UlSH^ pH 6, *MP, -f-*, 

74-76 ^4&Jii£^3N£##^#4t.. 

%&&) 74 9-^^^-p-'t#-3-|^^.(48): #3l*&H*, ^97%, 

m.p.213-215iCo 

^^,^ 75 9- (2%3',4%5%6'-ig 4 ) f ^-p-'t'sfrM-l^gk ( 49 ) : # 

^#-98%, m.p.>270'C o 

^^ 76 ^&»)£.-p-<t'IK-3-*fctt. (50): 1.6g, 

if 97%, m.p.>270*C o 
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5 3 Ri=CH 2 CH 3 R 2 =CH 3 53a R 1 =CH 2 CH 3 

54 Ri=CH 2 CH 3 R 2 =CH 2 CH 3 55a R^GH^eHs 

55 R^C^CgHs R2=CH 2 CH 3 



31 (2.7g, lOmmol) (50ml) , imj^ 85% ¥j 

fc&Oft (15ml) , ^^.tUifc 6hr, 30ml, *Mp, it^i, & 

£^tt)#H^, #6&gH£2.0g, ^ 83%„ ^*fJB##' 
T^JS 90%4&&***A, #^^iL^^>t^^^, m.p. 195-196T} 

£;5fc#I 78 9-^^-3-(^# 4 ^)-p-'t#(53a)^^ 

51 (2.54g, lOmmol) ?fp^ (200ml) ^^^^i^t. 
$**»2Mfc& (20ml) . #^&^>g.^^^#^ 0^, 
& (2.1g, 30mmol) 4$;MMl (30ml) . §°C$l& 30min, j&J&ftjSL 

£afc#>| 79 9-Z^-3-[(¥ fUfcJUWUM- P- 1 * # ( 53 ) #t&& 
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#4fc^*&53a (0.6g, 5mmol) i£-f ¥81 (50ml) t» *»*®2fcl0 

h 0 £^&*>Mp, fa&tfLmM. 30ml, i±&, 

Hp4f£)6&S1^0.4g, m.p. 213-2141C. 

80 9-Z,^-3-[(Z J ^^)-i.^]-p-'t# (54) 
&4&&%0 53a (1.32g, 5mmol ) (100ml) t> 

*, 10 h. £jft*.>MP. AAitLlftj. 30ml, it A, 

& 0.8g, 56%. m.p.217-218"C . 

33 (3.3g, lOmmol) 2^2,^ + (100ml) , faS^ 85%#> 
tK^J^ (20ml) , ;&p$t^>>£, 10 h, <&,!S.)fc^ J. 50ml, ^-*p, it*, 

g^Lttlfc-t*. #6&®^2.8g, j|*.*87%, m.p. 209- 

2111c . 

82 9-$L*?&-3- ( * *JUk ) -P-«t# ( 55a ) 
>M^4fo 55 (3.16g, lOmmol) (500ml) 

(20ml) . #M&**t*»$-**'£. 0,c » 
A (2.1g, 30mmol) (50ml) . OTC^,EL 30min, 

83 9-£T&-3-[(&ft&*Uk)4l&]- ( 55 ) 

55a (2.9g, 8.86mmol) j^-f (150ml) +, 

jM^57%„ ^Mfr/B^&.TiSl/fl A. m.p. 218-219 "Co 

4fc^4fett«4b*Mfr> TLC ^fof#^*f 
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41 12 3,9-— JM^# P-^#-3-*A»^i4fr*^4&3ft4b##t* 



Comp. 




FW 


(%) 






m.p. 


26 


C 14 H 12 N 2 0 3 


240 


75 




Sfc-T" St> W» 


215-216 


27 


Q s H l4 N 2 0 2 


254 


79 




^-fs$, st. st. 


155-156 


28 


C 17 H 18 N 2 0 2 


282 


82 




S&-^S|, St. St. 


181-183 


29 




316 


73 




Sfc-f-a*. st. St. 


187-188 




30 


Ci5H 14 N 2 0 2 


254 


75 




S&-f St. Sb. 


139-140 


31 


C l6 H lfi N 2 0 2 


268 


67 


* f V * "| ~ ^ **» r*f 11 


>&-f , St. st> 


117-118 


32 




296 


78 




>&^S#. St. S8, 


76-77 


33 




330 


70 




^-TSf . St. st. 


126-127 


34 


^ I3H10N2 O2 


226 


99 




S£-f-S$. DMSO 


267 - 269 


35 


C 14 H n N 2 O z 


240 


98 




i£^S?-. DMSO 


201 - 202 


36 


C w H 16 N 2 0 2 


268 


99 




S^Sf. DMSO 


182 - 184 


37 




302 


94 




^-f DMSO 


261 - 262 


38 


C1/7H18N2O2 


282 


70 




i&^Sf-. St. St. 


235 - 238 


39 


C^gH2oN2^2 


296 


65 




Sf. St. SI, 


86-88 


40 


C 21 H M N 2 0 2 


324 


74 


6 


st^-gf . st. si. 


94-95 
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40 



* 

41 




358 


67 




i&i^8|, St, St, 


105 - 106 


42 




288 


52 




>§>^B|, St, St 


120 - 122 


43 


^ZX**lo* 2^2 


330 


94 




m-^. st, m 


141 - 142 


44 


C > -« ^ H r> fN 1 

^26-^*20* 2 v 2 


392 


57 






169 - 170 


45 


^"*2«J^^«ZZ 2 ^^2 


358 


56 






140 - 142 


46 


C^H^O 

2 


420 


62 


* » ■ f ■ 1 


^Sf, St, St 


153 - 154 


47 


Q 2 H 18 N 2 0 3 


358 


50 




Jfc-fS^, St, Sa 


246-248 


48 


C,,H, 8 N,0, 


330 


97 


w ^ ^ ^^^^ w w J 


Sfc-f DMSO 


213-215 


49 


CoFcHgNiOj 


392 


98 




Sfc-f DMSO 


>270 


50 


^^20^^14 2 J 


330 


97 




St-f DMSO 


>270 


CI 


C 14 1± 14 IN 4 U 




51 "3 

OJ 






195-196 


52 


C^N 4 0 


316 


87 




S|, DMSO 


209-211 


53 


C 15 H ls N 3 0 2 


269 


59 






213-214 


54 


C 16 H 17 N 3 0 2 


283 


56 




s|, st 


217-218 


55 


C 21 H 19 N 3 0 2 


345 


57 






218-219 
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JM3 3,9-— flAti-P-»Nt -3-#m»$r£.4fert 

FAB-MS, IR ^ UV 



Comp. 


1 

Formula 


FAB-MS 
m/e(M+l) 


m 

(KBr, cm 1 ) 


(nm) 


26 




241 


3386,3089,2548,2056,1730, 
1631,1525,1497,1431,1376, 
1282,1207,1115 


358,343,307, 


27 


Vs 1 cXXl A W <5 yJ'y 


255 


3404,3358,2985, 1723,1632, 
1523, 1439,1337,1258 


358,345,306, 
273,236,205 


28 


C 17 H i8 N 2 0 2 


283 


3446,2958,2866, 1734,1624, 
1584, 1551,1428,1361, 1245, 

1102 


358,344,306, 
273,236,222 


29 




317 


3026,2945,1731,1622,1583, 
1553,1424,1335,1242, 1105 


356,341,304, 

J 7 7 

272,235,205 


30 


C 15 H M N 2 0 2 


255 


3446,3397,2602,2015,1721, 
1628,1587,1328,1207,1110, 

1012 


357,342,305, 
272,236,219 


31 


Ci«H lfi N 3 0 3 


269 


3413,2984,1717,1632,1521, 
1448,1334,1257,1006 


358,344,305, 
273,236,221 


32 


C 19 H 2 2N 2 02 


297 


3437,2956,1731,1623,1552, 
1465,1366,1210,1102,1024 


358,343,307, 
273,235,220 


33 


C 21 H 18 N 2 0 2 


331 


3424,3027,2973,1723,1621, 
1550,1466,1366,1214,1104 


355,341,304, 
272,234,204 


34 


Ci3H 10 N 2 O 2 


227 


3406,2250-3250,1716,1630, 
1599,1405,1314,1200 


384,360,273, 
241,217 


35 




241 


3418,2250,3250,1714,1631, 
1588,1408,1336,1248,1198 


387,359,347, 
273,239,220 
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42 



42 



36 


C 1( fII 16 N 2 0 3 | 


269 


3424,3062,2956,1690,1629, 
1500,1467,1371,1296,1132 


387,359,345, 
272,238,221 


37 


Ci9H 14 N 2 0 2 


303 


3409,3056,2946,1663,1624, 
1 1586,1377,1225 


355,342,267, 
239 



38 I C 17 H 18 N 2 0 2 I 283 



39 I C 18 H 20 N 2 O 2 I 297 



40 I C 21 H M N 2 0 2 I 325 



41 CaBy^Oj 



Ci9H lfi N 2 0 



44 C 26 H M N 2 0 2 



359 



289 



43 I C 21 H 18 N 2 0 2 I 331 



393 



45 I QaH^NjC^ I 359 



C 21 F s H u N 2 0 
46 ! I 421 



3401,2956,2869,1726,1696, 
1625,1584,1504,1463,1332, 

1107 

3423,3052,2963„2401,1998,188 
4,1722,1627,1587,1496, 
1269,1121 
3433,3061,3023,2956,2866 
1728,1624,1551,1464,1358, 
1212,1104 



358,342,305, 
272,236,219 



359,345,306, 
273,239,220 

359,344,307, 
273,238,220, 
205 



3051,2959,2930,2869,1700, 
1620,1582,1550„1462,1361,129 
8,1246,1107,1052 



355,341,304, 
273,235,205 



3170, 2938,1627,1559,1495, 
1467,1363,1264,1205,1048 
3428,3027,2942,2886,1726 
1622,1496,1452,1352,1245, 

1026 

3400,3064,3035,2935,2889, 
1709,1623,1584,1497,1461, 

1336,1244,1109 
3425,3057,3026,2983,2933 
2905,1724,1622,1550,1500,146 
1,1367,1246,1107,1023 



361,347,291, 
284,239,215 

360,346,291, 
284,239,214 



356,341,305, 
273,236 

358,342,305, 
273,236,217, 
207 



3399,3065,2987,2904,1709, 
1659,1626,1523,1502,1467, 
1337,1296,1245,1104,1019 



335,298,270, 
265,236,217 



» 
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47 




359 


3420,3058,2979,2930,1721, 
1692,1625,1586,1502,1468, 
1339,1224,1107 


354,339,300, 
271,239 


48 




331 


3197,3149,3023,2934,1692, 
1629,1590,1499 


358,346,268, 
239,218,210 


49 


C^FsHgNjO! 


393 


3435,2900,1688,1632,1597, 
1380,1230,982,756 


351,338,261, 
239,215 


50 


C 20 H M N 2 O 3 


331 


3421,2986,1756,1713,1628, 
1589,1495,1366,1132,1018 


353,265,241 


51 


C 14 H 14 N 4 0 


255 


3298,3202, 2955,1666,1627, 
1590,1531,1497,1458,1331, 
1261,1128 


359,343,303, 
272,238,221 


52 




• 

317 


3349,3300,3201,3059, 1619, 
1556,1496,1461,1336,1200 


356,342,272, 
238,207 


53 


CisH^NsOj 


270 


3435,3207,2984,1727,1630, 
1595,1472,1282,1228,1079 


376,365,296, 
251,241,203 


54 




284 


3420,3202,2974,1721,1627, 
1585,1532,1471,1281,1219 


376,364,296, 
240,202 


55 


C 21 H 1S N 3 0 2 


346 


3248,3200,2981,1722,1629, 
1590,1534,1467,1281,1217, 

1063 


373,362,295, 
251 
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4ii4 3,9-^&Ktf-ft-^&-3-m.m.mfr&&tf 'h-nmr 



Comp. 


^-NMR ( 5 , CDCI 3 ) 


26 


8.94(lH^,Ar-H),8.88(lH,sAr-H),8.20-8.21(lH,d,J=7.5Hz^r-H),7.65-7.68(lH^n, 
Ar-H),7.50-7.52(lH,d,J=8HzAr-H),7.36-7.39(lH,in,J=8Hz^r-H),4.06(3H,s,- 
OCH 3 ),4.00(3H,s, NCH 3 ) 


27 


8.90-9.00(2H,m^r-H),8.21-8.23(lH,d,J=8H2v\.r-BO,7.65-7.68(lH,m^r-H),7.52- 

7.S4(lH,dJ=8Hz^-H),7.36-7.39(lH,mAr-H),4.Sl(2H,s^fCB[ J CH3),4.07(3H,s,OCH3), 
1.52(3H,s,NCH 2 CH 3 ) 


28 


8.94(lH,s3-4),889(lH,sJH-l),8.19-8.21(lH,d,J=7Hz,H-8),7.62-7.65(lH^n,H-5), 
7.50-7.S2(lH,dJ=7.5Hz,H-6),7.34-7.37(lH^^-7),4.41^.44(2H,m,CH 2 CH 2 CH l 
-CHj),4.06(3H,s,OCH 3 )4.87-1.93(2H,m,aa[ 2 CH 2 CHjCH 3 ),1.35-1.42(2H^,CH :i CH a .- 
CH 2 CH 3 ),0.93-0.96(3H,m,CH 2 CH 2 CH 2 CH 3 ) 


29 


8.89-8.90(2H,d,J=4Hz3-4,H-l),8.21-8.22(lH,d,J=8Hz3-8),7.58-7.61(lH^n3-5), 
7.47-7.48(lH,d,J=8.5Hz^-6)J.35-7.38(lH,m,H-7),7.24-7.28(3H,m^r-H),7.13-7.15 

(2H^n^.r-H),5.60(2H,s,CH 2 -Ar),4.05(3H,s,OCH 3 ) 


30 


8^4(lH,sJB[-4),8.86(lH,s^[-l),8.19-8.20(lH,d,J=7.5Hz3-8),7.66-7.67(lH,m,H-5), 7.49- 

7.51(lH,d,J=8.5Hz3-6),7.35-7J7(lH,m^-7),4.52^.56(2H,m,OCH 2 CH 3 ),358 

(3H,s,NCH 3 ),148-151(3H,s,OCH 2 CH 3 ) 


31 


8.93(lH,s,H-4),8.86(lH,s^H-l),8.18-8.21(lH,d,J=8Hz,H-8),7.62-7.64(lH,m,H-5), 

7.48-7.50(lH,d,J=8HzJB-6),7.33-7.36(lH^n3-7),4.42- 

4.S6(4H,m,OCH 2 CH 3 ^CH 2 OH 3 ),1.46-1.52(6H^n,OCH 2 CH3^CH 2 CH 3 ) 


32 


8.98(lH,s^[-4),8.89(lH,sja-l),8.21-8.23(lH,d,J=8Hz,H-8),7.63-7.66(lH^n,H-S), 
7.Sl-7.S3(lH,d,J=8.SHz,H-6)J.36-7.38(lH,mJH-7),4.S2-4.S6(2H,m,OCH 2 CH 3 ),4.42- 
4.44(2H,m,CH 2 CH 2 CH 2 CH 3 ),1.88-1.94(2H,m,CH 2 CH 2 CH 2 CH 3 ),1.49-1.52(3H,m, 
OCH 2 CH 3 )43S-1.42(2H,m,CH 2 CH 2 CH 2 CH 3 ),0.93^.96(3H,m,CH 2 CH 2 CH 2 CH 3 ) 


33 


8^1(2H^n3-43-l),8^3-8.25(lH,d,J=8Hz,H-8),7.59-7.62(lH^n,H-5),7.49- 

7.S0(lHAJ=8Hz3-6),7J6-7J9(lH,mja-7),7.25-7^7(3H,sAr-H),7.14-7.16(2H s mAr-H), 

S.62(2H^,CH 2 -Ar),4.Sl-4.SS(2H,m,-OCH 2 CH 3 ),1.47-1.50(3H,m J OCH 2 CH 3 ) 


34 


9.19(lH,s^[-4),9.12(lH,s,H-l),8.42-8.44(lH,d,J=8.0Hz^[-8),7.81-7.88(2H,mja-S, 
H-6),7.50-7.S3(lH,m,H-7),4.16(lH,s,NCH 3 ) 
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35 


9.l6(lH,s^-4),8.97(lH,s^[-l),831-8.33(lH,d > J=8.0HzJH-8),7.7S-7.81(2H^n^-5, 
H-6)J.43-7.46(lH,m^-7),4.63^.67(lH,s^CH 2 CH 3 ),1.46-1.52(lH,s^CH J CH J ) 


36 


9.14(lH,s,H-4),8^4(lH,s^t-l),8.42-8.44(lH,d,J=8.0Hz,H-8),7.77-7.79(lH,d, 
^.5Hz^-5)J.6S-7.68(lH,mfl-6),7.34-7.37(lH,m^-7),456-4.59(2H^nJVCHjCH 2 . 

CM 2 OT 3 )4.79-1.85(2H,m^CH 2 CH J CH 2 CH 3 )4^ 
0.87-0^0(3H^,,NCH 3 CH 2 CH 2 CH 3 ) 


37 


9.15(lH^,H-4),8.96(lH,s^[-l),8.44-8.4S(lH,d,J=8.0Hz^[-8),7.79-7.80(lH,d,J= 
8.0Hz^L-5),7.63-7.66(lH^a,H-6),7.3S-7.38(lH,m^[-7),7.22-7.31(SH^n^Vr-H),5.85 

(2H,sJJCH 2 Ar) 


38 


8.94(lH,s,H-4),8.83(lH,s,H-l),8.18-8.20(lH,d,J=7.5Hz,H-8),7.63-7.66(lH^n,H-5), 
7.48-7.S0(lH,d,J=8.5Hz3-6),7.34-7.37(lH,m,H-7),4.46-4.49(2H,m,OCH 2 CH 2 CH 2 
CH 3 )^.97(3H,s^CH 3 ),1.84-1.90(2H,m,J=7H2,OCH 2 CH 2 CH 2 CH 3 ),1.48- 
1.56(2H,m,OCH 2 CH 3 CH 2 CH 3 ),0.99-1.02(3H,m,OCH2CH2CH2CH3) 


39 


9.02(lH,s,H-4),8.86(lH > sfl-l),8^0-8.22(lH,d,J=8Hz,H-8),7.63-7.67(lH,m,H-5), 
7.Sl-7.53(lH,d,J=7.SHz^-6),7.35-7.38(lH^3-7),4.47^51(4H,m,OCH 2 CH 2 CH 2 
CH 3 ,NCH 2 CH 3 ),1.84-1.90(2H,m,OCH 2 CH 2 CH 3 CH 3 ),149- 
1.56(2H,m,OCH 2 CU 2 CH 2 CH 3 ),0.99-1.02(3H,m,OCH 2 CH 2 CH 2 CH 3 ) 


40 


8.95(lH,s,H-4),8.85(lH,s^[-l),8.19-8.20(lH,d,J=7Hz^-8),7.60-7.64(lH^H-5), 

7.49-7.S0(lH,d,J=8.5Hz3-6),7.32-7.36(lH^n,H-7),4.47-4.49(2H^n,OCH 2 CH 2 CH 2 

CH 3 ),4.37-4.42(2H^n,NCH 3 CH 2 CH 2 CH 3 ),184- 

1.92(4H,m,OCH 2 CH 3 CH 2 CH 3 ^CH 3 CH 2 CH 2 CH 3 ),1.49- 

1 ,56(2H,m,OCH 2 CH 2 CH 2 CH 3 ),l J4-1.40(2H,m,NCH 2 CH 2 CH 2 

CH 3 )A99-1.02(3H^,OCH 2 CH 2 CH 2 CH 3 ),0.92-0.95(3H,m^CH 2 CH 2 CH 2 CH 3 ) 


41 


8.89((lH,s,H-4),8.8S(lH,s3-l),8.19-8.20(lH,d,J=8Hz,H-8),7.56-7.59(lH,m^a-5), 

7.45-7.46(lH,d,J=8.5Hz^[-6),7.33-7.36(lHanja-7),7.22-7.26(3H,mAr-H),7.11-7.13 

(2H^^r-H)^.S6(2H,s r CH 2 -Ar),4.45-4.48(2H,m,-OCH 2 CH 2 CH 2 CH 3 ),1.82-1.88 

(2H,m r OCH 2 CT 2 CH 2 CH 3 )4.47-1.54(2H,m,OCT 2 CH 2 CH 2 CH 3 ),0^8-1.01(3H,m, 

OCH 3 CH 2 CH 2 CH 3 ) 


42 


8.73(lH^,H-4),8.13-8.1S(lH,d,J=8BCz3-l),7.96(lH 9 s^-8),7.54-7.S8(lH,m^[-S), 

7.41-7.43(lH,d,J=8.SHzja-6),7.28-7.31(lH^n,H-7),7.23-7.27(3H J m^Vr-H),7.11-7.12 

(2H,mAr-H)^.51(2H,s,CH 2 Ar),4.94(2H,s,CH 2 OH),4.01(lH,s,CH 2 OH) 


43 


9.01(lH,s^-4),8.30-8.31(lH,d,J=8Hi,H-l),8.20(lH ) s^I-8),7.73-7.75(lH,d,J=8.5Hz^[- 
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S),7.58-7.61(lH^nja-6),7.19-7.31(6H,mja-7^r-H)^.76(2H,sJVCH 2 Ar)^.28(2H, 
s,CH 2 ),2.11(3H,s,CH 3 ) 


44 


8.96(lH,sja-4),8.91(lH,s^[-l),8^2-8.24(lH^a,H-8),7.60-7.64(lH,mJB[-5),7.49-755 
(3H,m,H-63-7^r-H),7.31-7.40(4H,m^r-H),7.2S-7.29(3H,m^r-H),7.12-7.14(2H, 
m^r-H)£.63(2H,s,0CH 2 Ar),5.52(2H,s,NCH 2 Ar) 


45 


8.89(2H,m,H-4^-l),8.20-8.22(lH,d > J=7.5Hz,H-8),7.61-7.64(lH^n3-5),7.41-7.42 

(lH,m^-6),7J4-7J7(lH,m,H-7),7.26-7.30(2H,m^r-H),7.19-7.22(lH^nAr-H),7.13- 

7.15(2H,m^r-H),4.52-4.57(2H,m,NCH 2 CH 2 CHiAr),4.41- 

4.44(2H,m,NCH 2 CH 2 CH 2 Ar),2.70-2.73(2H^n,OCH 2 CH 3 ),2.24- 

2.30(2H,mJJCH 2 CH 2 CH 2 Ar)1.49-1.52(3H^n,OCH 2 CH 3 ) 


46 


9.07(lH,s,H-4),8.86(lH,s,H-l),8.19-8.21(lH,d,J=8Hz,H-8),7.65-7.68(lH,ra^H-S), 
7.S9-7.61(lH,d,J=8.5Hz,H-<S).738-7.41(lH,m,H-7)^.67(2H,s,CH 2 -Ar),452-4.56 
(2H,m,OCH 2 CH 3 ),149-151(3H,m,OCH 2 CH 3 ) 


47 


8.73(lH,s,H-4),8.68(lH,s^[-l),8.18-8.19(lH,d,J=7.5H2;^[-8),7.52-7.55(lH,m,H-5), 
7.1 l-7.42(7H,m3-63-7 Ar-H)^.51-5.55(2H,s,CH 2 COAr),4.24-4.28(2H,m,OCH 2 
CH 3 ),125-l^l(3H,m,OCH 2 CH 3 ) 


48 


9.13(lH,s,H-4),9.00(lH,s^B-l),8.46-8.48(lH,d,J=7.5Hz,H-8),7.76-7.78(lH,d,J= 
8.0Hz,H-5)J.69-7J2(lH,m3-6),7.38-7.41(lH > m,H-7),7.21-7.26(2H^aAr-H),7.13- 
7.17(3H,m^r-H),4.63-4.66(2H,m^CH 2 CH 2 CH 2 Ar)^.49- 
2.51(2H^n,NCH 2 CH 2 CH 2 Ar),2.14-2.20(2H^n^CH 2 CH 2 CH 2 Ar) 




49 


• 

8.11-8J3(lH,m3^)3.00^.02(2H,mJH-13-8),7.69-7.73(lH,m^[-5),7.69-7.72(lH,m^B[- 
6),7.38-7.41(lH^nja-7),7^1-7.26(2H^n^.r-H),7.13-7.17(3H,m^Vr-H),4.63- 
4.66(2H,m, NCH 2 CH 2 CH 2 Ar), 


s en 


9.28(lH,s3-4)^16(lH,sJH-l),8^7-8.58(lH,d,J=7.5Hz,H-8),8.16-8.18(2H,d,J= 
8.5Hz3-53-6),7.64-7.81(5H,ra3-7^-H),7.43-7.46(lHAn^Vr-H),6.45(2H,sJS[CH 2 -COAr) 


51 


9.61(lH,s^H)^.03(lH,s^[-4),8.82(lH,s,H-l),8.40-8.42(lH,d,J=7.5Hz,H-8),7.75- 

7.76(lH,d,J=8.5Hz,H-5),7.64-7.67(lH,m,H-6),7.32-7.35(lH,m,H-7),4.58- 

4.62(2H,mJJCH 2 CH 3 ) > 454(2H,sjna 2 ),137-1.40(3H,mJNCH 2 CH 3 ) 


52 


9.62(lH,sjm)^.04(lH,s^H-4),8.85(lH,s,H-l),8.43-8.4S(lH,d,J=8Hz^-8),7.77-7.79 

(lH,d,J=8.5Ha^H-5),7.61-7.65(lH^n^[-6),7.33-7.36(lH^n^-7),7.21-7.30(5H,m, 

ArH),5.83(2H,s,NCH 2 Ar),4.53-4.54(2H,s,NH 2 ) 
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53 


8.67(lH,s^L-4),8.55(lH > s^[-l),8.16-8.17(lH,cl,J=8Hz^[-8),7.56-7.59(lH^nja-5), 

• 

7.40-7.42(lH,d,J=8Hz3-«J),7.23-7.26(lH,m^[-7),437-4.41(2H,in^CH 2 CH,)^.87 
(3H,s,OCH 3 )l .45-1 .48(3H,m,NCH 2 CH 3 ) 


54 


8.68(lH s s^L-4),8.59(lH,s3-l),8.15-8.17(lH,d,J=8Hz,H-8),7.55-7.59(lH,m^[-5) > 

7.39-7.40(lH,d,J=8.5Hz3-6),7.23-7.26(lH^nJ[-7),4.32-438(4H,m,NCH J CH3» 
OCH 3 CH 3 ),l .41-1 .47(6H,m JSfCH 2 CH 3 ,0 CH 2 CH 3 ) 


55 


8.88(lH,s3-4),8.78(lH,s,H-l),8.21-8.22(lH,d,J=7.5Hz,H-8),8.06-8.08(2H,d, J=8Hz^-5^I- 

6),7.67-7.70(lH,m3-7),7.54-7.60(3H,m,Ar-H),7.35-7.38(lH,m^r-H) > 7.31- 

7.32(lH4,d=8Hz^r-H),5.79(2H,s^OB[ 2 -Ar),4.51-4.55(2H,m,OCH 2 CH 3 ),1.47-1.50(3H,m, 

OCH 2 CH 3 ) 



1,3,9- j=ljMS. p-«f ^tM^^&afctt-^A 






10 5 6 R=CH 3 62 R=CH 3 

5 7 R=C 2 H 5 63 R=C 2 H 5 

5 8 R=CH 2 -^/ 64 R=CH 2 -(^^ 

5 9 R=(CH 2 ) 3 -^^ 6 5 R=(CH 2 ) 3 -^3 

60 R=CH 2 -^^^F 66 R=CH 2 

ei R=ch 2 -c-^^ 67 R=ch 2 -c-^^ 

0 n s ~ — ' 
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l-^^-p-«t#-3-^.^.^St (lOmmol) J? DMF (50ml) ^ 
ffiiSW J.**.**, ^^^^ 60%i^4fc ( 50mmol ) , 5min, & 
^^p^i^^^il^^^ (50mmol) , ^'^^^^^^ W TLC 

4M*&**» i^, v£tej£Jfc&, i&HSMlt-^ » 50ml 

pH J. 3-4, $Jfc, ^/^g^^i?*, iiJMf&rtfcJt. # 

Jkg£JfcE)4M^ 100ml 5M*^^B^ ^^£>&> *gua.&4ft + , # 

#3MM9, TLC , ^S^i^a^o 85-96 

^^J85 1,9-^1 ^^-p-^#-3-^.^t* SI (56) : 2.2g, 

»lt^82% 0 m.p.l41-142TC 0 

%&W86 Jk-P-H^IM-iUt Z* fl» (57) : & 2.3g, 

*M*-81%» m.p.96-98TC. 

£*fe#}87 9-^L^^-l-^^-p-'t#-3-m.^St (58) : 
4fc^4& 10 (2.54g, lOmmol) DMF (50ml) , 

J^^^y^ 60%£.4fc#) (1.2g) , m# 5min, t&JfcM^ikfc 
=f (6ml) , TLC 3MM£$I, 12h„ £L&^, &£LM%L&%> 

#l*J$-#.+ . EA ^Jpc, -fjfc, »4ti!lJPLfc, 

ASM&J.-T-. 50ml &^Z*m- ! &fc , 5&Ss.-miL&#>& t *iAlM.i&tiL pH # 
3-4, $Jft, i±^#lt^ife., 100ml 

^Sfcl^t* 1 . Z^^SI^^, it^MMMft-f-*, ^'&j*UPL&, i^Ufe, 

, it^M.>i:*f^, ZjMfcZ>ffi&>ffi„ . 
^^^a%^2.5g, >\£^73%. m.p.l55-156TC 0 

£&WSS 9-^^-1- ¥^-P-^#-3-$tg.£, SI 4 (59) : 

>ffc^4^ 10 (2.54g, lOmmol) ^ DMF (50ml) , Si&ft#I* 
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jfcflHfr, &£*>*t 60%&4fc4* (1.2g) , 5min, fe^c/i 

3-^&&l& (10ml) , TLC £&£LM#) 15h„ 

89 9-(2',3',4',5,'6'-.£. &-l-¥&.-P-^#-3-*L&Z<tt 
(60) : 

4fc<^4& 10 (1.3g, lOmmol) i? DMF (50ml) , ±SMft#J.3fci*. 
^J^^/v 60%&4fc4ft (1.2g) , ^# 5min, &>£;*p,^ a-j&- 
2,3,4,5,6-i#L 1 f 3£ (2ml) , TLC J*JgMfr9|, f£&jLM$> lhr. 
mt&%Q 58 4$^A3rSMMfc» #£fc$M*ift* 1.5g, *t#- 68%. 
m.p.l45-146TC. 

j£EI4M.6g, 4fc*43%. m.p.219-220lC . 

91 l-i^-9-f S-p-^#-3-^.^- St ( 68 ) : 2.2g, 
j|fc*74% 0 m.p.l08-109X: o 

92 l-^^-9-^J.-p-'t#-3-^l^^iS& ( 69) : & 2.0g, 

65%. m.p.86 - 87*C „ 

^*fc#<!93 9-^lf L-l-^S-p-'t#-3-|^^ZJ@t (70) : 

1.8g, 64%„ m.p.158- 159TC. 

^^,^ 94 9-^^^-l-^^-p-'t#-3-^^^^ (71) : 

1.7g, 57% 0 m.p.92-93n. 

^^fe^ll 95 l-:M--9-f ^--p-^#-3-^lJ-f m (76) : #6 2.4g, 

iM&76%. m.p.205-207 , C 

96 l-$L&-9- Z* ^-p-»t#-3-im. f ( 77 ) : #6 & 2.3g, 
)fc*69%. m.p.l69-170TC. 
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C00C 2 H 5 ^^_ r ^yC00C 2 H 5 

DMF/NaH ^^If^f" NaOH* 

R C3H7 




68 R=CH 3 72 R=CH 3 

69 R=C 2 H 5 7 3 R=C 2 H 5 

70 R=CH 2 -^y > 74 R=CH 2 -^3 

71 R=(CH 2 ) 3 -£^> 75 R=(CH 2 ) 3 -^3 



^;&#>] 97 1,9-JM^# P-^#-3-|&g^&##/f£#$pL 

1,9-— JMc»# p-«t#-3-HtJkg& (lOmmol) > (100ml) , 
(50ml) (50mmol) v&n&lSJvji 2 h, 5M HC1 M7> 

&&$Lf£Zjm, %T&% t -k&®&, *mp, *±a&> i^^o 

98 - 102 fy&jL5aL%$t%Ltt1!F$t$ktto 



£;&#<J98 1,9-— &-p-*fvfr-3-%Lm. (62) : #&^&EI>fr 0.58g, 

97%„ mp.262-264 n o 

^-fc] 99 9-Z^-l-f;g.-p-'f#-3-li£.g& (63) : & ! &0;&m& 0.62g, 

*M£-97%„ mp.243-245 TJ . 

£;&#J100 9-^^^-l-T^-P-»t#-3-^^ (64) : 

0.78g, i0t^98% o m.p.246-248TCo 

^^101 9-^^^.-l-^^-p-'t#-3-^.^ ( 65) : # & El 4£ 

0.84g, 4fc^97%. m.p.l86-188X: 8 
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102 



9-(2',3',4',5,'6'- I| 1 )|:f4-l-f|..p-'t#-3-f lit 
(66) : E# l.Og, 98%. m.p.191-193 




14 



C00CH. 



Rl 



DMF/NaH 




COOCH. 



NaOH 




7 6 R 3 =CH 3 
7 7 R 3 =C 2 H 5 



COOH 



7 8 R 3 =CH 3 
7 g R 3 =C 2 H 5 



103 946i|.-l-f|.-p-'t#-3-t^ (67) : 
0.84g, ^^98%. m.p. >270*C o 

104 9- 1 f^-l-^^-P-'t#-3-|ll^( 72 ): EU£ 0.52g, 
Hfc^97% 0 m.p.l81-183'C„ 

£;&#J 105 1-^-9- ^-p-«t#-3~m.8&( 73 ): 0.54g, 

>M^96%. m.p.189- 191 r;. 

&;**|106 9-^LT^-l-^^-P-'t#-3-^.^ (74) : 

0.66g, , 4fc#96%. m.p.l93-194*C„ 

£;&#U07 9-^^J.-l-^^-p-'t#-3-^^. (75) : #i£1|-&®>fr 

0.72g, i|fc^-97%. m.p.l76-178TC„ 

108 9-f ^.-l-^-p-'t#-3-m^( 78 ): EJ#. 0.74g, 

*M^98%„ m.p.223-224TC„ 



109 



9-^^-l-^-P-'t#-3-^.^.(79): 0.77g, 
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^^97% 0 m.p.l94-195TCo 
5 4l 15 l,3,9-^>a^-p-^#-3-^.i^.gt^r^^^^3£>fb##:4g- 



Comp. 




FW 


(%) 






m.p 

OC) 


56 


Ci6H 16 N 2 0 2 


268 


82 






141-142 


57 


^ 1 7-"-M8 x ^ 2 w 2 


282 


81 




g#. St. St 


96-98 


58 


^21 20 2 2 i 


344 


73 


v-f w*h n 


si^si. St. st 


155-156 


59 


^-'24""-"'24'^ 2 2 


372 


75 




i£-^Sf. St. S§ 


101-102 


60 




434 


68 






145-146 


61 


C23H20 N2O3 


372 


43 




$£i^s|. St. ft* 


219-220 


62 


C14H12N2O2 


240 


97 




DMSO 


262-264 


63 


Ci5H 14 N 2 0 2 


254 


97 




Sfc-f-Sjk DMSO 


243-245 


64 


C2 0 H l6 N 2 O 2 


316 


98 




Sg^f DMSO 


246-248 


65 


C22H20N2O2 


344 


97 




Sgi-J- DMSO 


186-188 


66 


C^F 5 H u N 2 0 2 


406 


97 




ig:^ DMSO 


191-193 


67 




344 


98 




>£-f DMSO 


>270 


68 


Ci8BL 20 N2O 2 


296 


74 




sg^si. st. 


119-110 


69 


C15H22N2O2 


310 


65 




>£-J-S|. St. St. 


86-87 
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70 




372 


64 




S§k St, SI. 


158-159 


71 




400 


57 






92-93 


72 


Ci<>H l6 N 2 0 2 


268 


97 




ig^Sfk DMSO 


181-183 


73 


C 17 H 18 N 2 0 2 


282 


96 




i£i^6ik DMSO 


189 - 191 


74 


C 22 Hi9N 2 0 2 


344 


96 




jfc-f- DMSO 


193-194 


75 


C 24 H25N 2 0 2 


372 


97 




DMSO 


176-178 


76 




316 


76 






205-207 


77 




330 


69 




«h S£> @t> 


169-170 


78 


C w H M N 2 0 2 


302 


98 




ii:^ DMSO 


223-234 


79 




316 


97 




S&^f DMSO 


194-195 
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4L 15 l,3,9-^^^-p-^#-3-^^jS§^f^^^ 

FAB-MS, BR UV 



Comp. 




FAB-MS 
m/e(M+l) 


JR 

(KBr, cm 1 ) 


UV 

( X max , nm) 


56 


C l6 H 16 N 2 0 2 


269 


3044,2978,2903,1713,1620 
1557,1456,1369,1249,1215 
1138,1030 


354,338,307, 

777 7**Q 


57 


Ci7H 18 N 2 0 2 


283 


3359,3057,2974,2931,2902, 
1687,1620,1556,1449,1368, 
1342,1275,1243,1133,1026 


354,338,307, 

77"* 7/lft 


58 


C22H20N2O2 


345 


3441,3059,2967,2929,1694, 
1622,1561,1455,1342,1272, 
1238,1136,1029 


351,337,305, 

777 7^Q 


59 


^-'24Bt 2 4N202 


373 


3059,2977,2930,2852,1694, 
1620,1557,1454,1366,1341, 
1257,1135,1028 


^flR 77** 

240,220 


60 


C22FSH15N2O2 


435 


3398,2974,2931,1708,1629 
1503,1454,1341,1268,1 122, 

1033 


346,332,301, 

771 76S 7^8 


OJL 


V^23- 1 J-20' L ^2 V ^3 




3063,3041,2998,1665,1595 
1447,1330,1219,1018,711 




62 




241 


3558,3332,2250-3250,1936, 
1712,1621,1344,1215,1050 


355,340,269 
239 


63 


Ci5H 14 N 2 0 2 


255 


3393,2250-3250,1714,1621, 
1589,1366,1233,1130,1053 


355,270,240, 
223 


64 


C20H15N2O2 


317 


2250-3750,1720,1615,1340, 

1206 


352,338,268 
239 


65 


^-*22^20^2 ^2 


345 


3417,2500-3250,1740,1624, 
1591,1355,1061 


356,269,240 



t 
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66 


CzoFjHu^Oa 


407 


3422,2250-3250,1754,1652, 
1625,1592,1491,1360,1131, 

1017 


349,336,268, 
238 


o/ 


f* 1 I1T XT C\ 


IAS. 

5 45 


2250-3500,1667,1626,1370, 

1104 


345,334,265 
239,216 


68 


C 18 H2oN202 


297 


2957,2868,1703,1555,1466, 
1367,1263,1135,1053,739 


354,339,307, 
272,240 


69 


^-■19^22^202 


311 

* 


3052,2960,2868,1694,1555, 
1446,1344,1243,1132 


355,340,307, 
273,240 


70 


C24H24N2O2 


• 373 


3430,2960,2934,2868,1727, 
1619,1556,1462,1339,1259, 
1223,1147,1052 


352,337,304, 
272,240 


71 


C25H28N2 O2 


401 


3068,2994,2968,2929,2870, 
1701,1620,1556,1450,1365, 
1258,1132,1058 


355,339,307, 
273,241,201 


72 




269 


3142,3059,2960,2869,1739, 
1620,1582,1470,1359,1248, 

1128 


356,342,269, 
240 


73 


C 1 7H 1 gN 2 0 2 


283 


3191,2965,2871,1745,1619, 
1558,1456,1354,1228,1120 


356,342,268, 
240 


74 


C22H19N2 0 2 


345 


3064,2957,2923,2866,1752, 
1643,1589,1456,1353,1209, 

1130 


353,339,268, 
240 


75 


C24H23N2O2 


373 


3163,3068,2963,2933,1745, 
1620,1583,1460,1362,1245, 

1088 


"i/ll ^JCO 

o5o,o4o,2oy, 

240 


76 


C 20 H ls N 2 O 2 


317 


3426,3051,2944,1723,1622 
1557,1493,1435,1356,1262, 
1223,1129 


360,346,309, 
275,233 



WO 2004/106335 



56 



PCT/CN2004/000591 



77 


C 2 iHi 8 N 3 02 


331 


3429,3054,2980,1724,1621, 
1556,1429,1351,1247,1133, 

1051 


360,345,309, 

lis* 7.^d 


78 


CipH M N 2 0 2 


303 


2000-3250,1754,1681,1622, 
1557,1392,1262,1051 


360,273,237 


79 


C 2 oHi^N 2 0 2 


317 


3283,2974,1730,1620,1559, 
1451,1355,1299 


360,273,239 



Comp. 


1 H-NMR ( 5 , DMSO ) 


56 


8.71(lH,s,H-4),8.14-8.16(lH,d,J=8Hz,H-8),7.60-7.63(lH,mja-5),7.45-7.47(lH,d, 
J=8.5Hz3-6),7.31-7.34(lH,m3-7),4.50- 

4.54(2H,m,OCH 2 CH3),4.16(3H,s,NCH 3 )3.15(3H,s,CH 3 ),1.48-1.50(3H,m,OCH 2 CH 3 ) 


57 


8.74(lH,s,H-4),8.16-8.18(lH,d,J=7.5Hz^a-8),7.60-7.63(lH,m^[-5),7.48-7.50(lH, 

dJ=8.5Hz3-6),7.31-7.35(lH,m,H-7),4.62-4.66(2H,m,NCH 2 CH 3 ),4.50- 

4.55(2H,m,OCH 2 CH 3 ),3.13(3H,s,CH 3 ),1.46-1.50(6H,m,NCH 2 CH 3 ,OCH 2 CH 3 ) 


58 


8.80(lH,s,H-4),8.22-8.23(lH,d,J=7.5Hz^-8),7.55-7.58(lH,mJH-5),7.40-7.41(lH, 
d,J=8.5Ha,H-6),7.34-7.37(lH,m,H-7),7.24-7.28(3H,m^r-H),6.94-6i>6(2H,m^r- 
H)^.85(2H,s^CH 2 Ar),4.50-4J4(2H,m,OCH 2 CH 3 )^.96(3H,s,CH 3 ),1.47- 
1 .50(3H,m,OCH 2 CH 3 ) 


59 


8.73(lH,s^-4),8.1S-8.17(lH,d,J=7.5Hz,H-8),7.56-7.59(lH,m3-5),7.18-7.35(7H,m3-6,H- 
7^r-H),4.49-4.58(4H,m,OCH 2 CH 3 ^CH 2 CH 2 CH 2 Ar),2i>7(3H,s,CH 3 ), 
2.74-2.77(2H,m,NCH 2 CH 2 CH 2 Ar),2.14-2.20(2H,m^CH 2 CH 2 CH 2 Ar),1.47- 
1 .50(3H,m,OCH 2 CH 3 ) 


60 


8.75(lH,s3-4),8.17-8.19(lH,d,J=8.5Hz3-8),7.S6-7.59(lH,m3-5),7.34-7.38(2H,ni^-6^[- 

7)^.99(2H,s^CH 2 Ar),4.Sl-4.56(2H^ii,OCH 2 CH 3 )^.16(3H,s,CH 3 ),1.48- 

1.51(3H,m,OCH 2 CH 3 ) 


62 


8.89(lH,sja-4),8.44-8.45(lH,d,J=8Hz3-8),7.82-7.83(lH,d,J=8.SHzJB[-5),7.70- 
7.73(lH^n,H-6),7.37-7.40(lH^nja-7),4^0-4.54(3H,sJJCH 3 p.l8(3H^,CH 3 ) 



WO 2004/106335 



57 



PCT/CN2004/000591 



63 


8.89(lH^,H-4),8.45-8.46(lH,d,J=7.5Hz ) H-8),7.83-7.85(lH,d,J=8.5Hz > H-5),7.70- 

7.73(lHpm^-6),7.37-7.41(lH,m,H-7),4.72-4.76(2H^n,NCH,CH 3 )^.14(3H,s,CH 3 ),1.40- 

1.42(3H,m,NCH 2 CH 3 ) 




8.80(lH,sja-4),8.31-8.35(lH,d,J=7.5H2jH-8),7.65-7.68(lH,d,J=8.0Hz^[-5),7.58- 
7.60(lH^n3-6),7.15-7.30(6H^a^[-7^r-H)^.78(2H,m^CH 2 Ar), 2.9S(3H,s,CH 3 ) 


65 


8.75(lH,s^[-4),8.36-8.37(lH,d,J=7.5Hz^a-8),7.68-7.69(lH,d,J=8.0Hz^H-5),7.61- 
7.64(lH^,H-6),7A8-7.34(6H^,H-7Ar-H),4.64-4.67(2H,mJ>fCH 2 CH 2 CH z Ar), 
2.90(3H,s,CH 3 ),2.73-2.76(2H,m,CH 2 CH 2 CH 2 Ar),2.06-2.12(2H,m,NCH 2 CH 2 
CH 2 Ar) 


DO 


8.80(lH^JBL-4),8.40-8.42(lH,d,J=8.0Hz,H-8),7.62-7.64(2H,m,H-5,H-6),7.34-7.37(lH^n,H- 
7),6.10(2H,sJVCH 2 Ar),3.01-3.02(3H^,CH 3 ) 


68 


8.69(lH^,H-4),8.14-8.16(lH,d,J=8Hz,H-8),7.59-7.62(lH^n,H-S),7.46- 
7.47(lH,d,J=8.5HzJH-6),7.30-7.33(lH,m,H-7),4.49- 

4.53(2H^n,OCH 2 CH 3 ),4.11(3H,s^CH 3 ),3.36-3.39(2H,m,CH 3 CH 2 -CH 3 ),187- 
1.92(2H,m,CT 2 CH 2 CH 3 )446-1.49(3H,m,OCH 3 CB 3 )4.09-112(3H,m,CH 2 CH 2 CH 3 ) 


69 


8.73(lH,sJH-4),8.18-8.19(lH,d^r=8Hz,H-8),7.60-7.63(lH,m,H-5),7.50.752(lH,d, 
J=8.5Hz^-6),732-7J5(lH,m3-7),4.49^.62(4H,m^CH 2 CH 3 ,OCH 2 CH 3 )^.30- 
3.34(2H,m,CH 2 CH 2 CH 3 ),1.87-1.95(2H > m,CH 2 CH 2 CH 3 ),145-1.49(6H,m^VCH 2 
CH 3 ,OCH 2 CH 3 ),1.10-1.13(3H,m,CH 3 CH 2 CH 3 ) 


70 


8.78(lH,s,H^),8.22-8.24(lH,d,J=8Hz3-8),7.55-7.58(lH,mJB[-5),7.41- 

7.42(lH,d,J=8.5Hz^-6),7.34-7J7(lH,m3-7),7.23-7.30(3H,mAr-H),6^4-6.95(2H,mAr- 
H), 5J9(2H,s^CH 3 Ar),4.49-454(2H,m,OCH 2 CH 3 )^J2-3J6(2H,m,CT 2 CH 2 CH 3 ),1.78- 

1.84(2H,m,CH 2 CH 2 CH 3 ),1.46-1.52(3H,m,OCH 2 CH 3 ),0.96-1.01(3H,m,CH 2 

CHjCHj) 


71 


8.71(lH^,H-4),8.15-8.17(lH,d,J=8Hz,H-8),7.55-7.59(lH^nJH-5),7.34-7.36(lH,d, 

J=8.5Btiga-6),7.29-7.32(3H^nJB[-7Ar-H),7.18-7.25(3H,inAr-H),4.46- 

4.53(4H^n^CH 3 CH 2 CH 2 Ar,OCH 2 CH 3 ),3.15-3.18(2H,m,CH 2 CH 2 CH 3 )^.74- 

2.77(2H,m^CH 2 CH 2 CH 2 Ar),2.11-2.11-(2H,m^CH 2 CH 2 CH 2 Ar),1.77- 

1.84(2H,m,CH 2 CH 2 CH 3 ), 

1.46-1.49(3H,m,OCH 2 CH 3 ),0^7-1.00(3H,m,CH 3 CH 2 CH 3 ) 
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72 


8.7«(lH,s^B-4),8.36-8.37(lH,d,J=7.5Hz3-8),7.75-7.77(lH,d,J=8.0Hz^[-5),7.64- 
7.67(lH,m,H-6),7.32-7.35(lH,m^H-7),4.17(3H,s^CH3),3.35- 

3.38(2H,m,CH 2 CH 2 CH3),1.8S-1.89(2H^n,CH 1 CH 2 CH 3 ), 1.04-1. 07(3H,m,CH 2 CH 2 CH 3 ) 


73 


8.77(lH,s3-4),8.37-8.39(lH,d,J=7.5Hz,H-8),7.77-7.79(lH,d,J=8.5Hz^B.5),7.64- 
7.67(lH^n3-6),7.32-7.36(lH,m,H-7),4.63-4.68(2H,m^CH 2 CH 3 )^.26- 
3.30(2H,m ) CH 2 CH 2 CHj)486-1.93(2H,m,CH 2 CH 2 CH 3 )4J7-1.40(3H,m,NCH 2 CH 3 ) > 105- 
1.08(3H,m,CH 2 CH 2 CH 3 ) 


74 


8.83(lH,s,H-4),8.43-8.4S(lH,d,J=8Hz,H-8),7.70-7.71(lH,d,J=8.0E[z,H-5),7.60- 
7.63(lH^n,H-6),7.35-7.38(lH,m^[-7),7.22-7.29(3H,m^.r-H),6.93-6.95(2H,in, 
Ar-H)^^2(2H,s^CH 2 Ar)^.07-3.10(2H,m,CH 2 CH 2 CH 3 ),l-67-1.75(2H,m,CH 2 
CH 2 CH 3 ),0.86-0.89(3H,m,CH 2 CH 2 CH 3 ) 


75 


8.75(lH,s,H-4),8.36-8.38(lH,d,J=7.5Hz,H-8),7.71-7.72(lH,d,J=8.0Hz3-5),7.62- 
7.65(lH^,H-6)J.19-7.35(6H,m,H-7^-H),4.57-4.60(2H,s^rCH 2 CH 2 CH 2 Ar)^.06- 
3.09(2H,m,CH 2 CH 3 CH 3 ),2.74-2.77(2H,m,NCH 2 CH 2 CH 2 Ar),2.05- 
2.11(2H,m,CH 2 CT 2 CH 3 )a.73-1.79(2H^^CT 2 CH 2 Oa 2 Ar),0.92-0.96(3H,m,CH 2 CT 2 


76 


8.91(lH,s ! 3-4),8.24-8.25(lH,d,J=7.5Hz^E[-8),7.63-7.66(3H^n^[-5^H-6^B[-7),7.45- 
7.53(4H,mAr-H),7.37-7.40(lH,m,Ar-H), 4.03(3H,s,NCH 3 ),3.47(3H,s,OCH 3 ) 


77 


8.92(lH,s3-4),8.23-8.26(lH,d,J=8HzJB[-8),7.60-7.64(3H,m,H-5^[-6,H-7),7.45- 

7.53(4H^n^r-H),7.35-7.39(lH,mAr-H),3^6-4.03(5H,s,NCH 2 CH 3 ,OCH 3 ),0.98-1.01 

(3H,m„NCH 2 CH 3 ) 


78 


8^3(lH,s^a-4),8.45-8.46(lH,d,J=7.5Hz,H-8),7.65-7.70(4H»m,H-53-6,H-7^r-H),756- 
7.60(3H,m,Ar-H),7.36-7.39(lH,m^r-H),3.44-3.47(3H,s,NCH 3 ) 


79 


8.98(lH,s3-4),8.46-8.48(lH,d,J=8Hzja-8),7.71-7.73(lH,d,J=8Hz^B[-5),7.56-7.68 

(6H,m3-63-7Ar-H),7.36-7J9(lH^nAr-B[),4.02-4.06(2H^n^CH 2 CH 3 ),0.86- 

0.89(3H,m,NCH 3 CH 3 ) 



5 £4M*# 
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(Am acros jrfa&m^ ) ; 4o%^m^s^ 

/-^^#^Jr ) ; —JMfc** (Jt:^ ACROS >r*L^J^^J ) ; 

ognc^- cga» ora ^ qqg coto2H5 

H H H 

10a 10b 

H R 

80 81 R=CH 3 

82 R=CH 2 CH 3 

83 R=n"C 4 H 9 

84 R=CH 2 C 6 H 5 

a)HCHO,NaOH,HCl;b)HAc,Se0 2 ;c)EtOH,SOCl 2 d)DMF,THF,NaH,RI 

110 P--t#6^j& (80) 
>ffc^i& 10b (24.4g, O.lmol) „ 2#.g£$. (500ml) f&Jefa 
/^~^X>m (20g, 0.2 mol) , fa$km$L 12 h 0 $>&&flMt-I*&> 0. 

1M tfj M^^t^^^L 200ml, t^^St^JpL, ^###1^, 1M 

£L*Mft. ^^r-St^^^, #&&E4M0.0g o ^60% o m.p.197-198 
t: ( 3L$L m : 198-200TC ) 
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60 

£&0J ill p-*f 

p-«^# 80 (1.68g, lOmmol) . DMT (50ml) >&^, t&Jsfa^ft 

(50mmol) , tfit#il^ 5 h, TLC JWtfkaW . J&L 
iUa^^^ + #,^*K*K*, Zj&Zjm3£%L, 

feJktfx, m&ykWLlftm (2: 1) ^^^9, TLC JMMfc*. *M1>& 

^^.^112 9-f J.-p-«t# (81) : &4f4fcE)*M.4g, ^#-77%, 

m.p.l 08-109 *C. 

113 9-Z^^-p-'t# (82) : &>£#.4& 1.5g, 76% 0 

114 9-T^-P-«f # ( 83 ) : #6 &4W$>fc 1.6g, 71%, 
m.p.78-79X: . 

115 9-^Lf Jt-p-«t#> ( 84) : #6 1.8g. 69%, 
m.p.H8-120TC „ 
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Comp. 




FW 


(%) 






(TC) 


80 


C U H 8 N 2 


168 


60 






198-200 


81 


C 12 H 10 N 2 


182 


65 




$&i^S|. St, St. 


108-109 


82 




196 


76 




St. st. 




83 


CxsH 16 N 2 


224 


71 




2£-fB|k St. St. 


78-79 


84 


CigH 14 N 2 


258 


69 




*-f"*^ St. St. 


118-120 



^ 19 FAB-MS, IR 3* UV P-<^#M*r £-4fe 

5 



Comp. 




FAB-MS 
m/e(M+l) 


IR 

(KBr, cm 1 ) 


( nm ) 


80 


C U H 8 N 2 


169 


ND 


ND 


81 


Ci 2 H l0 N 2 


183 


2058,1638,1503,1335,1258, 
835,754,718 


360,346,289, 
260,236,216 


82 


Ci 2 Hi 2 N 2 


• 

197 


3043,2960,2484,2022,1633, 
1500,1461,1355,1239,831, 
746,719 


365,290,260, 
253,218,207 


83 


Ci S H 1(i N 2 


225 


3013,2957,2525, 2030,1632, 
1500,1458,1331,823,745, 
720 


362,347,290, 
237,217 


84 


Ci8H 14 N 2 


259 


3023,2939,1619,1447,1332, 
1200, 1025,821,752 


358,344,289, 
237,212 
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Comp. 


^-NMR ( 5 , CDC1 3 ) 


81 


8.88(lH,s,H-4),8.46-8.47(lH,d,J=5Hz, H-l),8.13-8.14(lH,d,J=6HzJi-8),7^4-7.9S 
(lH,d,J=5Hz, H-3),7.59-7.62(lH,m3-S),7.45-7.46(lH,d, J=8.5Hz,H-6), 7.25-7.30 

(lH,m,H-7),3.93(3H,s,CH 3 ) 


82 


8.84(lH,s,H-4),8.42-8.43(lH,d,J=SHz, H-l),8.04-8.05(lH,d,J=8Hz,H-8),7.85-7.86 

(lH,dJ^ne,H-3),7.50-7.53(lH,m,H-5),7.34-7.36(lH,d,J=8H2gH-6),7.20-7.23(lH^n,H- 

7),4.26-4.30(2H,m,CH 2 CH3),1.3S-1.38(3H,m,CH 2 CH3) 


83 


8.86(lH,sja-4),8.43-8.44(lH,d,J=5.5Hz,H-l),8.06-8.08(lH,d,J=8Hz,H-8),7.88- 
7.89(lH,d,J=4.SHz^[-3),7.S2-7.55(lH^n,H-S) J 7.38-7.40(lH,d,J=8.5Hz,H-6),7^1- 
7.2S(lH^,H-7),4.2S-4.28(2H,m,CH 2 CH 2 aH 2 CT 3 ),1.79-1.85(2H,m,CH 2 CH 2 CH 2 
-CH 3 )4.30-1.38(2H,m,CH 2 CT 2 CT 2 Ga 3 ),0.86-0.91(3H,m,CH 2 CT 2 CT 2 CH3) 


84 


8.84(lH,s,H-4),8.48(lH,s,Hrl),8.1S-8.16(lH,d,J=8Hz4I-8),7.98(lH,s,H-3),7.53- 
.56(lH,m3-5),7.41-7.43(lH,d,J=8Hz3-6),7.13-7.31(6H^n,J=8Hz,H-7,Ar- 
H),5.5S(2H,s,CH 2 Ar) | 



10 -kaXftiiL. 

£ik4H 116 J.-p-'t^-a-^.^^ig^jL (85) 

4&&%> 10 (1.2g, 5mmol) > DMF (50ml) 60%^>fb4ft ( 0.6g, 
15 15mmol) , 5min, (5ml) , 50-60 

^.^-t^, #^^&m^, &&&& 

gj#2.3g, »M^84% 0 m.p.>270n„ 
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117 ^-p-«t#-3-^.^.^@I^^L (86) 

10 (1.2g, 5mmol) , DMF (50ml) 60%&4&4b (0.6g, 
15mmol) jk/afa^tiHt^f (4ml) , 50-60TC 5 h, 1 

4f4-Jt6.R4M.8s, ^72%. m.p. 

>270TC . 




C00C 2 H 5 



RI/RBr 



DMF/THF/NaH 



^Y°OOC 2 H ! 




R 



85 R=CH 2 -<Q> X =l 

86 R=CH 2 -<£^ X=B 




RBr 



DMF/THF/NaH 



80 




87 R=CH 3 

88 R=C 2 H 5 

89 R=CH 2 -^_V 



118 2,9-— f ^-P-<t#&& (87) 

80 ( 0.84g, 5mmol ) , DMF ( 30ml ) 3* 60%&ffc4A ( 0.3g, 
15mmol) j^^/^^^ OOmmol) , 50-70TC^;#^ 0.5 h D 

iL&3HMfeftlAt 100ml ^^K-t, ^^.^gt^:^, itzMfctfUft-f- ^, & 

4f SlLJt&S'fr, it^S?*^, 1.2g, 73% 0 m.p.>270 
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119 2,9-— ^^-p-'t^K^ik (88) 

>ffc^*& 80 (0.84g, 5mmol) . DMF (30ml) 60%iu4b^ (0.3g, 
15mmol) >&^, (30mmol) , 50-60*C«Mj& 2 h, 

5 J§L&&>&-%ity^ 100ml ^7Kt> £iB&^8^^, jfczMfc^fc^f ^, j& 

m.p.>270*C. 

£#L4H 120 2,9--|:f|.-p-'t#^it (89) 

10 80 ( 0.84g, 5mmol ) „ DMF ( 30ml ) 60%^4fc4ft ( 0.3g, 

15mmol )*&>£-, £&$L4frJ0LML lOmin, ^ ( 50mmol ) , 50-60 

*UUft-f-*, JMfc, #^-^^^1.8g, 
)lt^.76% 0 m.p.>270TC o 

15 



4l 21 2,9-— J^>f^^-p-»t#^f^.^^^^>ffc,#^:^ 



Comp. 




FW 


(%) 






m.p. 

(1C) 


85 




548 


84 




jgi-fsi. dmso^tK- 


>270 


86 


QgH^BrOi 


501 


72 




ig-i^gf- DMSO ^7jc 


>270 


87 




324 


73 




*£-f¥S#> DMSOjMc 


>270 


88 


C 15 H 17 IN 2 


352 


63 






>270 


89 


C2sEl2iIN2 


476 


76 




Sfc-fpB^ DMSO 


>270 



20 
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4l 22 2,9-— W^tf-P-^#$r£4fr«* FAB-MS,IR ifc UV jt& 



Comp. 




FAB-MS 
m/e(M+l) 


IR 

(KBr, cm 1 ) 


(nm) 




p n TSj m 




IN if 




86 


CjgHjsNjBrOj 


421 


3421,2976,1726,1630, 
1517,1457,1367,1304, 

1Z3 /,lU;Jo,lUUo 


397,317,284, 
243 


87 




197 


3447,2985,1807,1642, 
1517,1467,1376,1335, 

IXOZ, llJJ 


390,309,261,257, 
220,210 


88 




225 


3437,2977,1815,1639, 
1509,1458,1335,1243, 
1158,1083 


389,310,261, 
257,220210 


89 


C2SH21IN2 


349 


3409,2982,2935,1644, 
1511,1453,1337,1211, 
1134 


390, 313, 262, 
235, 205 



%l 23 2,9-— tf) p-»t 9*M*r*lL ^ 1 H-NMR $:4& 

5 



Comp. 


l H-NMR ( 6 , DMSO-d 6 ) 


86 


9.88(lH,sJH-4)^.30(lH,s,H-l),8^5-8.57(lH,d,J=7.5Hz^-8),7.87-7^2(2H,m^[-5, 

H-6),7.55-7.59(lH,m,H-7),7.20-7.36(lOH,mAr-H),6.39(2H,s,*N-CH 3 - 

Ar)^^8(2H,s^CH 2 -Ar),4.44-4.48(2H^n,OCH I CH 3 ),1.34-1.37(3H^n,OCH 2 CH 3 ) 


87 


9.42(lH,sja-4),8.66-8.67(lH,d,J=6.5Hz > H-l),8.51-8.S2(lH,d,J=6.0Hz^[-8),8.43- 

8.4S(lH,d^=8Hz,H-3),7.83-7.91(2H,na^a-5^H-6),7.S0-7.53(lH,mja-7),4.57(3H,m, 

+ NCH 3 ),4.13(3H^CH 3 ) 


88 


9.61(lH,s,H-4),8.68-8.69(lH,d,J=6.SHz3-l),8.61-8.63(lH,d^T=6.5Hz3-8),8.42- 
8.44(lH,d,J=8H2ga-3),7.84-7.89(2H,m^a-5,H-6),7.48-7.Sl(lH,m3-7),4.83- 
4.87(2H,m,^CH 2 CH 3 ),4.67-4.72(2H^n,NCH 3 CH 3 ),1.75-1.78(3H^n, + NCH 2 CH 3 ),l .51-1.54 
(3H,m,NCH 2 CH 3 ) 


89 


9^7(lH,s,H-4),8.71(2H,sJH-l,H-8),8.42-8.44(lH,d,J=8.5H2ga-3),7.81-7.82(2H^n, 
H-S,H-Q,7.40-7.50(OT,m^-7^r-H),7.19-7.28(5H^m^.r-H)^.95(2H,s^ + CH 2 Ar), 
5.86(2H,s, NCHjAr) 



WO 2004/106335 



66 



PCT/CN2004/000591 



121 M:'&4r>&£%t 

l 

(1) ±i$ t 4t&%>: 16. 33, 36. 37. 42. 48. 55. 84. 86. 

^^£H£^jjl 107 -§-) , 19-20g, JMMH*-. 10 X 

'ML— M„ 

(3) $fc*J: 0.5%CMC-Na 

2 ^3T>& 

(1) #J 

(2) ^^SC^J 

0.5%CMC-Na ^^i.^ff M^PT. ££4H£ife 0.5ml/20g <ML 

(3) 
(4) 

g* Bliss Hriki\-JI-1$toMi+Sk.tLM± (LD 50 ^L) ; 
J*fv*-4Mfc*ttfe^#£A4t&4-&4N± (MTD) . 
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4124 4t&toll&+&J^3&&&&&&.4r*kiX,lk 









( ^: ) 




M> S0 (95%CL) 




mg/kg 


o 


12345678910-21 


% 


mg/kg 




300 


5 


5000000000—0 


100 






240 


5 


4000000000—0 


80 






192 


5 


2000000000—0 


40 






153.6 


5 


1000000000—0 


20 






122.9 


5 


0000000000—0 


0 






300 


5 


5000000000—0 


100 






240 


5 


5000000000—0 


100 






192 


5 


3000000000—0 


60 






153.6 


5 


2000000000—0 


40 






122.9 


5 


0000000000—0 


0 






300 


10 


10000000000—0 


100 


183.47 




240 


10 


9000000000—0 


90 


(159.21-211.43) 




192 


10 


5000000000—0 


50 






153.6 


10 


3000000000—0 


30 




* 


122.9 


10 


0000000000—0 


0 
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?t-cfr^ ( ) 






MTD 




mg/kg 




12345678910-21 


% 


(g) 


mg/kg 




300 


5 


1000000000--0 


20 


19.6/25.2 






240 


5 


0000000000—0 


0 


19.7/25.7 






192 


5 


0000000000--0 


0 


19.8/26.1 






153.6 


5 


0000000000—0 


0 


19.8/26.4 






122.9 


5 


0000000000—0 


0 


19.8/26.3 






300 


5 


2000000000--0 


40 


20.0/23.3 






240 


5 


0000000000—0 


0 


20.2/24.2 






192 


5 


0000000000—0 


0 


19.9/24.9 






153.6 


5 


0000000000—0 


0 


20.1/24.7 






122.9 


5 


0000000000—0 


0 


20.1/24.8 






300 


10 


3000000000—0 


30 




240 




240 


10 


0000000000—0 


0 








192 


10 


0000000000—0 


0 








153.6 


10 


0000000000—0 


0 








122.9 


10 


0000000000—0 


0 
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#1* 




fc-t^ ( ) 




LD50(95%CL) 




mg/kg 




12345678910—21 


% 


mg/kg 




300 


5 


4000000000—0 


80 






240 


5 


2000000000—0 


40 






192 


5 


0000000000—0 


0 






153.6 


5 


0000000000—0 


0 






122.9 


5 


0000000000—0 


0 






300 


5 


5000000000—0 


100 






240 


5 


3000000000—0 


60 






192 


5 


1000000000—0 


20 






153.6 


5 


0000000000—0 


0 






122.9 


5 


0000000000—0 


0 






300 


10 


9000000000—0 


90 


240.38 




240 


10 


5000000000—0 


50 


(211.28-273.50) 




192 


10 


1000000000—0 


10 






153.6 


10 


0000000000—0 


0 






122.9 


10 


0000000000—0 


0 
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JLtt^T ( ^ ) 






MTD 




mg/kg 




12345678910—21 


% 


(g) 


mg/kg 




300 


5 


1000000000—0 


20 


20.0/25.5 






240 


5 


0000000000—0 


0 


20.2/25.0 






192 


5 


0000000000—0 


0 


20.1/26.2 






153.6 


5 


0000000000—0 


0 


20.1/26.2 






122.9 


5 


0000000000-0 


0 


20.2/26.4 






300 


5 


2000000000—0 


40 


19.7/24.3 






240 


5 


0000000000—0 


0 


19.5/24.5 






192 


5 


0000000000—0 


0 


19.8/24.9 






153.6 


5 


0000000000—0 


0 


19.7/24.8 






122.9 


5 


0000000000—0 


0 


19.9/25.2 






300 


10 


3000000000—0 


30 




>300 




240 


10 


0000000000—0 


0 








192 


10 


0000000000—0 


0 








153.6 


10 


0000000000—0 


0 








122.9 


10 


0000000000—0 


0 
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$t~£fr^ ( X. ) 




LD50(95%CL) 




mg/kg 


cr 


12345678910—21 


% 


mg/kg 




300 


5 


5000000000—0 


100 






240 


5 


5000000000—0 


100 






192 


5 


3000000000—0 


60 






153.6 


5 


2000000000—0 


40 






122.9 


5 


0000000000—0 


0 






300 


5 


5000000000—0 


100 






240 


5 


5000000000—0 


100 






192 


5 


4000000000—0 


80 






153.6 


5 


2000000000—0 


40 






122.9 


5 


1000000000—0 


10 






300 


10 


10000000000—0 


100 


163.48 




240 


10 


10000000000—0 


100 


(141.56-188.76) 




192 


10 


7000000000—0 


70 






153.6 


10 


4000000000—0 


40 






122.9 


10 


1000000000—0 


10 
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%l29 














( ) 


• 


LD50(95%CL) 




mg/kg 




12345678910—21 


% 


mg/kg 




300 


5 


4000000000—0 


80 






240 


5 


2000000000—0 


40 






192 


5 


0000000000—0 


0 






153.6 


5 


0000000000—0 


0 






122.9 


5 


0000000000—0 


0 






300 


5 


4000000000—0 


80 






240 


5 


3000000000—0 


60 






192 


5 


1000000000—0 


20 






153.6 


5 


0000000000 — 0 


0 




1 


122.9 


5 


0000000000—0 


0 






300 


10 


8000000000—0 


80 


247.13 




240 


10 


5000000000—0 


50 


(213.51-286.03) 




192 


10 


1000000000-0 


10 






153.6 


10 


0000000000—0 


0 






122.9 


10 


0000000000—0 


0 





» 
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$l 30 48 &JSL1&3£&&$ &tk4r*kHL& 







■56 


?L-£r^ ( ) 




LD 50 (95%CL) 




mg/kg 




12345678910—21 


% 


mg/kg 




300 


5 


5000000000—0 


100 






240 


5 


3000000000—0 


60 






192 


5 


1000000000—0 


20 






153.6 


5 


0000000000—0 


0 






122.9 


5 


0000000000—0 


0 






300 


5 


5000000000-0 


100 






240 


5 


3000000000—0 


60 






192 


5 


2000000000—0 


40 






153.6 


5 


0000000000—0 


0 






122.9 


5 


0000000000—0 


0 






300 


10 


10000000000—0 


100 


219.19 




240 


10 


6000000000—0 


60 


(193.25-248.61) 




192 


10 


3000000000—0 


30 






153.6 


10 


0000000000—0 


0 






122.9 


10 


0000000000—0 


0 
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*.31 4b^4fr 55 JUflLJftifc 














JE.-fr^r ( ^ ) 






MTD 




mg/kg 




12345678910—21 




(g) 


mg/kg 










% 








300 


5 


2000000000—0 


40 


20.1/25.3 






240 


5 


0000000000—0 


0 


20.2/25.7 






192 


5 


0000000000—0 


0 


20.0/25.9 






153.6 


5 


0000000000—0 


0 


20.0/26.2 






122.9 


5 


0000000000—0 


0 


20.0/26.1 






300 


5 


3000000000—0 


60 


19.5/24.0 






240 


5 


0000000000—0 


0 


19.8/24.5 






192 


5 


0000000000—0 


0 


19.7/24.7 






153.6 


5 


0000000000—0 


0 


19.7/24.6 






122.9 


5 


0000000000—0 


0 


19.9/24.9 




I I 


300 


10 


5000000000—0 


50 




240 




240 


10 


0000000000—0 


0 








192 


10 


0000000000—0 


0 








153.6 


10 


0000000000—0 


0 








122.9 


10 


0000000000—0 


0 
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4132 qc&tyi 84xt^aa^^:^^^-4'^'^^ 





*1* 




JL-t^ ( ) 






MTD 




mg/kg 




12345678910—21 


% 


(g) 


mg/kg 




300 


5 


i 

1000000000—0 


20 


20.0/25.5 






240 


5 


0000000000—0 


0 


20.2/25.1 






192 


5 


0000000000—0 


0 


• 

20.1/26.2 






153.6 


5 


0000000000—0 


0 


20.0/26.3 






122.9 


5 


0000000000—0 


0 


20.2/26.4 






300 


5 


2000000000—0 


40 


19.7/24.4 






240 


5 


0000000000—0 


0 


19.6/24.6 






192 


5 


0000000000—0 


0 


19.8/24.9 






153.6 


5 


0000000000—0 


0 


19.8/24.7 






122.9 


5 


0000000000—0 


0 


19.9/25.0 






300 


10 


3000000000-0 


30 




240 




240 


10 


0000000000-0 


0 








192 


10 


0000000000—0 


0 








153.6 


10 


0000000000—0 


0 








122.9 


10 


0000000000—0 


0 
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4L33 


4fc^4& 86 M t J&m&& 












fc-t&jp ( it ) 




LD S0 (95%CL) 




mg/kg 




12345678910—21 


% 


mg/kg 




100 


5 


1350000000—0 


90 






80 


5 


0132000000—0 


60 






64 


5 


0031100000—0 


50 






51.2 


5 


0011100000—0 


20 






40.96 


5 


0000000000-0 


0 






100 


5 


2341000000—0 


100 






80 


5 


0322000000—0 


70 






64 


5 


0121000000—0 


40 






51.2 


5 


0111000000—0 


30 






40.96 


5 


0000000000—0 


0 






100 


10 


3691000000-0 


95 


65.7 




80 


10 


0454000000—0 


65 


(58.25-74.11) 




64 


10 


0152100000-0 


• 45 






51.2 


10 


0122000000—0 


25 






40.96 


10 


0000000000—0 


0 





3 £%k*±%L 

5 3.1 — feM£#*!iLS 

4&^4& 86 4&&%J 86 ^^L-nr^^dj^^E.^^^ 2-3 

io ii.^^^iE.'t. 

3.2 Jft^-t"^ LD 50 /MTD 

^*-^^#t#.^^.^LLD 50 #.^ MTD>(iLRL Table 120-1 JL Table 
120-10 o 
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& 34 ^^^mn^^^.^^^ 

(LD S0 /MTD) %>%L 

5 










R 3 




R5 


LDjo 


MTD 




1* 




H 


H 


CH 3 0 


H 


59.00 


- 


++ 


2* 


CH 3 


H 


H 


CH 3 0 


CH 3 


28.92 


- 


++ 


3* 


CH 3 


H 


H 


CH 3 0 


CA 


24.25 




++ 


4* 


CH 3 


H 


H 


CH 3 0 


n-Cft 


26.45 


- 


++ 


6* 


CH 3 


H 


H 


CH 3 0 


CH 2 C 6 H^ 


147.82 


— 


++ 


11 


CH 3 


H 


COjCjHs 


H 


H 


* 

183.47 






16 


C 6 H5-p-OH 


H 


CO a CH 3 


H 


H 




240 




17* 


H 


H 


COOH 


H 


H 


135.22 






26* 


H 


H 


CO^QBL, 


H 


CH 3 


70.61 




+ 


27* 


H 


H 




H 




95.06 




+ 


33 


H 


H 




H 




240.38 






36 


H 


H 


COOH 


H 


n-C^BL, 




>300 




37 


H 


H 


COOH 


H 


CH 2 C 6 H^ 


163.48 






42 


H 


H 


CHjOH 


H 




247.13 






48 


H 


H 


COOH 


H 


(CH^C^ 


219.19 






55 


H 


H 


ISHCO^C, 


H 


CH 2 C 6 B^ 




240 




84 


H 


H 


H 


H 






240 




86 


H 




CO^Bt 


H 




65.7 
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1.1 %$tttM- 
(l) 

RPMI1640 GIBCO ) . MTT(Sigma 

R&4rMif ( ^® GIBCO >^s} i& Hyclone />^/ fc p p p) , HEPES ( Sigma 
^ ) . JHUfc-X.^*. (0.125%J&-g-&i$- Sigma , 0.01%EDTA, 

D-Hanks >&) . DMSO(H:® Sigma 4^ ), J& >fr >& (90%FBS 
+ 10%DMSO) , D-Hanks ^#Jk^>& ( Hanks 
i£ >& : 8g NaCl > 0.4g KC1 > 0.06g Na 2 HP0 4 .2H 2 0 . 0.06g 
KH 2 P0 4 .2H 2 CK 0.35g NaHC0 3 ^-f lOOOmL -E.^.zKt, ^jfaSHn ) . 
PBS(8gNaCK 0.2g KC1> 1.56g Na 2 HP0 4 .2H 2 0> 0.2g KH 2 P0 4 .2H 2 0 

lOOOmL .= ^T^t ) 

1$, ( Harmine, 1 ) „ 

£wjffe#*: HepG2, PLA-801, Bel-7402. BGC-823, Hela. Lovo. 
NIH3T3. 

&4-JL^£ „ C0 2 ^J!fc^-#H> (ELX800, BIO-TEK 

INSTRUMENT, INC. ) . #]5.Mt^> i&IL^ j&£fe,zK&M„ ^H*^ 

£-#.t£^J;*U*JI-: >J^^S^^> DMSO(Sigma 
96 3L/24 3L/6 3L*m Jfc>& fc%L. Sfc^&'tt'f . ^t^^L^ » 

1.2 ^^^r^ 

(l) ^#>&<Hf@e,#] 

RPMI1640 ^-^^^^^it*^ =-^-7jct- 
1000ml fefr%L*f>jiP^5.94g HEPES fa 2.0g *b#JUi}^# 
^^^-^^t^^^^-^lOroFBS^ lOOU/ml -fr^i^ 100ng/ml 

PH J. 6.8-7.0, jt«L. ii^R^ 
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(2) 

4sU&>$.Ti*)fa&^* IL * > faS^ RP MI 1640 5L^*g-#>&, ^37 
TC> ^ 5%C0 2 fi§#^t#. ^JJ&^^^^^^^Ht^i, 

$t£9J&, til 1/10 Si 1/20 iftiQjfo$LJ$Ljkft\Zl&fc&JBL^ „ 
#£^tf^J&#>ft,H<j-, #*t*J|**»Jlfe?fc*ri$*, JL4£»* 1/10 3>>J 1/20 

*JI&##ifc#*lJfe**/M^*A*jfc, #i%*F&L&M- 10 6 M. 5xl0 6 ^ 

JfrJMM'&feJfe* lOOOrpm #Ji^-, tJ.Jt&— #>*w*g^ 

(4) Jit * £w J&*Ml -M*. 21 ^ & # *M& 

(5) Mn**t IC S0 <|L 

#&3J&#^ 10 s >h/ml # ^L#-# 96 lOOjil, 

*J. 48 ^Bt^, ^^L>>^ 20 Ml # MTT (5mg/ml) , 
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37TCi&f 4 *Mlfr. 'h^fiMrJi^, #2L;&n^ 100 n 1 # DMSO, 
10mini£j§$>:£8t:, M[^^S|#^USr»! OD^t, ^L-^_ 490nm o ft 

^^■#-% = #,&!e-¥- od 4i/*tJ& OD * 100% 

3 

3.1 JH F #^lMtetiM*^^&#J&^ 

10 JftM4®J&£^lfi^M1&&%%L&3im 12. 

Ji-er^^dj p-^##*k^>&xt>U5f^£gJ}fc HepG2 

3.2 MTT IC S0 & 

15 1,7,9- =.JfL>ft, p-*f #&£.4fir4fctt IC 50 & 

1,7,9-JLJpM^ p-^##£4&>&*|- 7 ^#BJ&## IC 50 >fiL^3U^-f- 
4L35. 

^ 35 1,7,9-JLipM^ p-«t#^4.^^,^ 7 >i^J&# 
20 tf] IC S0 31 ( nmol/ml ) 





PLA-801 


HepG2 


Bel7402 


BGC823 


Hela 


Lovo 


NIH3T3 


1 


0.05 


0.05 


0.02 


0.07 


0.06 


0.07 


0.06 


2 


0.03 


0.02 


0.06 


0.05 


0.01 


0.04 


6.04 


3 


0.02 


0.01 


0.03 


0.05 


0.02 


0.17 


0.07 


4 


0.11 


0.06 


0.06 


0.07 


0.03 


0.09 


0.04 


5 


0.08 


0.31 


0.24 


0.20 


0.03 


0.03 


0.08 


6 


0.06 


0.09 


0.06 


0.10 


0.27 


0.05 


0.05 


7 


0.42 


0.05 


0.04 


0.02 


0.04 


0.04 


0.05 


8 


0.05 


0.04 


0.04 


0.05 


0.02 


0.03 


0.02 
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2. 3 1,3-— JM^ P-*t# 1C S0 & 

3-JM5,** 1,3-—^ p-»t#^:^^b^ 7 ^J&#.# IC 50 ^^^. 
JCj^. 36. 

5 %L 36 3-^L^^x 1,3-— P->t#^:4.^^Xt 7 >h£gj&# 

# IC 50 & ( fimol/ml ) 





PLA-801 


HepG2 


Bel7402 


BGC823 


Hela 


Lovo 


NIH3T3 


9* 


0.31 


2.51 


0.30 


0.29 


0.10 


0.17 


0.20 


10* 


0.28 


1.25 


2.91 


1.28 


0.06 


1.01 


0.08 


11* 


0.26 


0.09 


0.23 


0.11 


0.10 


0.08 


0.10 


12* 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


1.57 


>3.0 


13* 


0.67 


1.06 


>3.0 


>3.0 


>3.0 


0.74 


0.75 


14* 


1.90 


1.18 


>5.0 


1.68 


0.32 


2.48 


0.49 


15* 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


16* 


1.02 


>5.0 


1.08 


0.97 


0.15 


0.62 


2.18 


17 


0.30 


0.28 


0.23 


0.28 


0.22 


0.17 


0.06 


18 


0.68 


0.27 


0.31 


0.39 


0.29 


0.10 


0.15 


19 


0.14 


0.08 


0.16 


0.08 


0.09 


0.10 


0.20 


20 


0.74 


0.36 


1.43 


0.74 


0.40 


0.31 


0.32 


21 


0.57 


0.34 


1.57 


0.86 


0.31 


0.24 


0.29 


22 


0.20 


0.23 


0.13 


0.21 


0.17 


0.16 


0.32 


23 


2.16 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


24 


1.08 


0.58 


0.74 


0.78 


0.62 


0.49 


0.36 


25 


0.78 


1.13 


0.59 


0.64 


0.78 


0.25 


0.31 



3. 3,9-— JM^ P-H^^^^tf IC S0 #. 
10 3,9-— Jptfc, p-'f^Hit^*!- 7 ^£9J!fe;Hi# IC S0 4iL^&^4l 

37 . 
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37 3,9-—JM^ M^fr&£4fr4Mt 7 ***** 

# IC 50 4iL ( jimol/ml ) 

OgCr* 

5 





R 3 




PLA-801 


HepG2 


Bel7402 


"w-» ^-*m <^ 

BGC823 


Hela 


Lovo 


NBEBT3 


26 


cooch 3 


CHj 


0.12 


0.12 


0.19 


0.18 


0.18 


0.18 


0.09 


27 


COOCH3 


cyHj 


0.29 


0.16 


0.53 


0.25 


0.21 


0.11 


0.13 


28 


COOCH3 


n-CJ3 9 


0.14 


0.46 


0.43 


0.31 


0.29 


0.17 


0.08 


29 


COOCH3 




0.48 


1.77 


0.06 


0.95 


0.12 


0.31 


0.36 


30 


COOCjHs 


CH 3 


0.12 


0.15 


0.14 


0.15 


0.18 


0.10 


0.10 


31 


coocyHs 


CA 


0.17 


0.11 


0.26 


0.14 


0.14 


0.07 


0.10 


32 


COOCJHs 


R-C4H9 


0.07 


0.48 


0.78 


0.76 


0.49 


0.17 


0.06 


33 


COOC 2 Hs 


CECj CgHj 


0.17 


0.08 


0.34 


0.15 


0.01 


0.12 


0.05 


34 


COOH 


CH 3 


0.27 


0.15 


0.33 


0.13 


0.09 


0.09 


0.13 


35 


COOH 




0.21 


0.18 


0.23 


0.16 


0.18 


0.06 


0.14 


36 


Ort ATT 

COOH 




0.09 


0.17 


0.09 


0.12 


0.06 


0.01 


A AO 

U.U2 


37 


COOH 


CH2 CgHj 


0.10 


0.10 


0.11 


0.05 


0.09 


0.04 


0.05 


38 


COOCJBL, 


CH, 


>3.0 


1.61 


>3.0 


>3.0 


>3.0 


2.52 


>3.0 


39 


COOCJH, 




0.11 


0.07 


0.07 


0.08 


0.07 


0.08 


0.08 


40 


COOCJHg 




2.12 


1.08 


1.08 


0.07 


0.95 


0.04 


0.05 


41 


COOC^ 


CH, C^Hj 


0.99 


>3.0 


>3.0 


>3.0 


>3.0 


1.08 


>3.0 


42 


CHjOH 


CH, C^Hg 


0.16 


0.09 


0.11 


0.11 


0,12 


0.10 


0.09 


43 


CHiOOCCHa 


CHj CgB^ 


0.25 


0.30 


0.13 


>3.0 


0.50 


>3.0 


>3.0 


44 


COOCBtC^ELj 


CHj CgE^ 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


45 


COOCJBL, 




>3.0 


>3.0 


0.387 


>3.0 


>3.0 


>3.0 


>3.0 


46 


COOCjHj 


CH2 CgFj 


0.05 


0.12 


0.01 


0.05 


0.98 


0.04 


0.06 


47 


COOqHj 


c^coqft 


>3.0 


>3.0 


1.02 


>3.0 


>3.0 


>3.0 


>3.0 
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48 


COOH 




0.26 


0.03 


0.05 


0.03 


0.10 


0.01 


0.03 


49 


COOH 


CHj C$F S 


0.09 


0.03 


0.06 


0.04 


0.04 


0.01 


0.02 


50 


COOH 


CHjCOCyB^ 


0.14 


0.09 


0.14 


0.06 


0.07 


0.07 


0.05 


51 


CONHNHj 




0.51 


0.26 


0.37 


0.11 


0.24 


0.19 


0.51 


52 


CONHNHi 


CHj CgB^ 


0.52 


0.14 


0.06 


0.27 


0.25 


0.25 


0.22 


53 


NHCOOCBL, 




>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


>3.0 


54 


NHCOOQHs 




>3.0 


>3.0 


1.68 


>3.0 


>3.0 


>3.0 


>3.0 


55 


NHCOOQHs 




0.52 


>3.0 


2.44 


>3.0 


>3.0 


2.13 


1.79 



4. 1,3,9-^.^.^ p-«t#H^^^ IC 50 ^. 

1,3,9- =-JM^ p-'fsfr^ 7 IC 50 4&&%L&&T 
38 0 

5 

4t 38 1,3,9-=. p-*f ##£^>&*j- 7 ^Jjfe#L 

# IC S0 >fiL^^. ( nmol/ml) 





PLA-801 


HepG2 


Bel7402 


BGC823 


Hela 


Lovo 


NIH3T3 


56 


0.14 


0.10 


0.49 


0.13 


0.11 


0.05 


0.06 


57 


0.16 


0.08 


0.88 


0.07 


0.06 


0.05 


0.06 


58 


1.39 


2.00 


0.21 


2.08 


0.25 


0.17 


1.82 


59 


0.11 


0.04 


0.18 


0.04 


0.04 


0.02 


0.03 


60 


0.05 


0.03 


0.10 


0.004 


0.02 


0.04 


0.04 


61 


0.16 


0.07 


0.46 


0.09 


0.06 


0.05 


0.09 


62 


2.35 


1.38 


1.50 


0.64 


1.11 


0.44 


0.63 


63 


2.33 


2.80 


1.82 


1.66 


0.97 


0.59 


0.71 


64 


0.41 


0.28 


0.69 


0.28 


0.37 


0.20 


0.14 


65 


0.21 


0.14 


0.56 


0.27 


0.22 


0.05 


0.11 


66 


0.19 


0.12 


0.12 


0.16 


0.11 


0.08 


0.08 


67 


2.00 


2.23 


>3.0 


1.52 


2.48 


1.34 


1.46 


68 


0.14 


0.10 


0.46 


0.11 


1.36 


0.06 


0.08 
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69 


0.71 


0.11 


0.33 


0.23 


0.09 


0.10 


0.10 


70 


0.16 


0.79 


1.01 


1.01 


0.81 


1.17 


1.57 


71 


0.26 


0.12 


0.91 


1.32 


0.06 


0.06 


0.19 


72 


1.40 


1.17 


>3.0 


0.54 


0.96 


0.21 


0.57 


73 


0.71 


0.54 


0.57 


0.39 


0.42 


0.26 


0.39 


74 


0.27 


0.17 


0.18 


0.27 


0.16 


0.14 


0.16 


75 


0.23 


0.13 


0.20 


0.24 


0.14 


0.08 


0.11 


76 


>3.0 


>3.0 


0.62 


>3.0 


>3.0 


>3.0 


>3.0 


77 


>3.0 


>3.0 


0.38 


>3.0 


2.66 


0.070 


0.140 


78 


0.65 


0.16 


0.28 


0.21 


0.17 


0.11 


0.15 


79 


0.11 


0.16 


0.14 


0.25 


0.14 


0.10 


0.12 



5. P--t##^^^^fii^^ IC 50 <tL 

4L 39 9-JM^ P-'t#^i^>^ 1 ^fi^xt 7 >M»J&#^ 

lC 50 feg%. (nmol/ml) 





PIA-801 


HepG2 


Bel7402 


BGC823 


Hela 


Lovo 


NIH3T3 


80 


0.02 


0.23 


0.38 


0.27 


0.35 


0.04 


0.02 


81 


0.22 


0.10 


0.30 


0.20 


0.33 


0.22 


0.12 


82 


0.13 


0.17 


0.31 


0.17 


0.23 


0.16 


0.10 


83 


0.13 


0.10 


0.16 


0.10 


0.09 


0.13 


0.08 


84 


0.12 


0.11 


0.08 


0.07 


0.05 


0.12 


0.11 



6. 2,9-— p-<t# Jl *h$m%- # ic 50 4k 

40. 
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IC so feg$L (junol/ml) 





PLA-801 


HepG2 


Bel7402 


BGC823 


Hela 


Lovo 


NIH3T3 

* 


85 


0.03 


0.02 


0.04 


0.04 


0.03 


0.03 


0.02 


86 


0.01 


0.04 


0.05 


0.04 


0.03 


0.02 


0.02 


87 


0.28 


0.20 


0.37 


0.26 


0.07 


1.82 


0.38 


88 


1.20 


0.43 


1.31 


1.31 


0.86 


2.15 


0.63 


89 


0.10 


0.03 


0.07 


0.06 


0.02 


0.03 


0.03 



123 #.|*i*lJ*fri$£.t££|fr 

1.1 ^Mttflft 
(1) 

10, 11, 14, 15. 16, 31, 33> 37, 36, 42, 48, 55, 84, 

86 Table 12-3). pB'&^«&i8»;H7 &Mfl & ( -h>&4fc 

(2) ^m-dM 

C 57 BL/6 'M^IMJW'Mt, ( t#J£J^£^^4&t^$M£, & 
teiM": t-d&ifc^^ 107 -§-) , ^%)% 18-20g, #i£^-*r, -&*b 

&#J. *t#fr& £J§£ C s7 BL/6 *fc;ai ft 8-10^* 

(3) jiff 'ML Lewis S180 l*Jj/i, & JiSfcE l§ Jiik>9f^; |&|$^ 

(4) ife.3£ikz|c, 0.5%CMC-Na ^>fc„ 

1.2 

(1) *N±«.JL 

MTD 1/5, 1/10 #J,>£. 

(2) $4frB&*J 



WO 2004/106335 



86 



PCT/CN2004/000591 



^HNIfr Tween-80 m.m&'%-, ^Mi^^K 
0.5%CMC-m %-%LM.Pfy$;$Lj$L??*r. 0.5ml/20g 

(3) ^^^r^ 

1 10 FH-IM-J* CTX ^ 30mg/kg 6^*, /fc, i£ 

(4) ^JH^^iMfrjMIt 

A, i«^^*HW4^A^ lxl0 7 /ml 6$&M&&&, -f^B>6L«iJWL*.T«- 
*t 0.2ml/*,, &9fe£«HSt-H-3rlM&'i&, -5-fl£;frAt*E.-MM&4& , *J 

W^M-JRiM 8 -*****] x 100% 
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$l 41 &-^^^£&&fr>k&*f'b a Lewis Jtfr^tft 









^^^^^B ^Tff^fc TTW%™ 


dte/$f 


X±SD(g) 


°/c 


> 


mg/ml 








s£ 2 


^ 1 ! 


% 2ifc. 


%\ 

*. 






100 


ipxlOqd 


8/8 


20.3/23.6 


— 


1.41+0.21*** 




41.98 


— 


10 


50 


ipxlOqd 


8/8 


20.1/23.5 


— 


1.6310.16*** 




32.92 


— 




50 


ipxlOqd 


8/8 


18.3/23.0 


19.8/23.8 


1.40+0.16*** 


1.3510.14*** 


44.22 


42.8 


11 


25 


ipxlOqd 


8/8 


18.7/23.4 


19.9/24.5 


1.78+0.16 


1.58±0.09*** 


29.08 


33.05 


14 


100 


ipxlOqd 


8/8 


20.7/23.1 


— 


1.60+0.19**" 


— 


34.16 


— 


50 


ipxlOqd 


8/8 


20.1/23.8 


— 


1.76±0.25 


— 


27.57 


— 


IS 


100 


ipxlOqd 


8/8 


20.3/24.0 


— 


1.6510.17*** 


— 


32.10 


— 


50 


ipxlOqd 


8/8 


20.4/23.9 


— 


1.81±0.28 




25.51 


— 


17 


100 


ipxlOqd 


8/8 


19.0/24.8 


20.4/24.9 


L84+0.48*** 


1.5110.09*** 


37.20 


37.86 


50 


ipxlOqd 


8/8 


19.2/25.4 


20.2/25.4 


2.0110.28*** 


1.7510.09*** 


31.40 


27.98 


31 


100 


ipxlOqd 


8/8 


20.5/23.7 


— 


1.55+0.22*** 


— 


36.21 




50 


ipxlOqd 


8/8 


20.6/24.3 




1.70+0.12*** 


— 


30.04 


— 


33 


100 


ipxlOqd 


8/8 


19.9/24.7 


19.0/24.5 


1.39+0.15*** 


1.6610.12*** 


42.80 


43.34 


50 


ipxlOqd 


8/8 


20.3/25.4 


18.9/24.9 


1.60+0.09*** 


2.02+0.18*** 


34.16 


31.06 


36 


100 


ipxlOqd 


8/8 


19.3/25.2 


20.1/25.0 


1.70+0.17*** 


1.2910.13*** 


41.98 


46.91 


50 


ipxlOqd 


8/8 


18.8/25.6 


20.1/25.3 


2.00±0.28*** 


1.66+0.17*** 


31.74 


31.69 


37 


50 


ipxlOqd 


8/8 


18.9/23.9 


19.5/24.3 


1.53±0.14*** 


1.34+0.14*** 


39.04 


43.22 


25 


ipxlOqd 


8/8 


18.6/24.1 


19.6/24.9 


1.83±0.17 


1.67+0.16 


27.09 


29.24 


42 


100 


ipxlOqd 


8/8 


20.3/25.1 


18.9/25.1 


1.62±0.12*** 


1.92+0.26*** 


33.33 


34.47 


50 


ipxlOqd 


8/8 


20.0/24.7 


19.1/24.7 


2.14±0.26 


1.89+0.14 


22.22 


26.96 


48 


100 


ipxlOqd 


8/8 


19.8/24,8 


19^3/25.2 


1.58±0.08*** 


1.7710.15*** 


34.98 


39.59 


50 


ipxlOqd 


8/8 


20.1/25.3 


19.0/25.0 


1.82±0.10 


2.0910.19 


25.10 


28.67 


55 


100 


ipxlOqd 


8/8 


19.1/23.5 


19.7/23.9 


1.76+0.10*** 


1.63+0.18*** 


29.88 


30.93 


50 


ipxlOqd 


8/8 


18.7/23.8 


19.6/24.5 


1.96±0.12*** 


1.78+0.19*** 


21.91 


24.58 


84 


100 


ipxlOqd 


8/8 


18.5/24.2 


19.4/24.7 


1.63±0.11*** 


1.4810.15*** 


35.06 


37.29 


50 


ipxlOqd 


8/8 


19.0/24.1 


19.7/25.2 


1.83±0.11 


1.6310.16*** 


27.09 


30.93 


86 


20 


ipxlOqd 


8/8 


20.0/25.2 


18.7/23.9 


1.42+0.11*** 


1.6110.17*** 


41.56 


45.05 


10 


ipxlOqd 


8/8 


20.2/24.5 


19.1/25.1 


1.58+0.11*** 


1.8410.17*** 


34.98 


37.20 


CTX 


30 


Ivx7qd 


8/8 


20.1/21.3 


18.9/21.3 


0.32+0.12*** 


0.2710.11*** 


86.83 


90.82 


CTX 


30 


Ivx7qd 


8/8 


18.8/20.2 


19.8/21.0 


0.28±0.14*** 


0.3210.13*** 


88.69 


86.44 


em 




IvxlOqd 


16/16 


20.2/25.9 


19.1/25.5 


2.4310.25 


2.9310.29 










IvxlOqd 


16/16 


18.9/24.2 


19.7/25.8 


2.51+0.24 


2.3610.23 







>£ 1: ffl 'fekstflMB P<0.01„ 
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88 

Jl42 H#*4*Affi#Jfj-^IL^* S180 # 





»* 

mg/ml 


^25 


W J 




X±SD(g) 


% 


% 1 *. 


^2* 








#2 


10 


100 


ipxlOqd 


8/8 


20.1/25.5 


- 


1.56+0.17*** 


- 


40.46 


- 


50 


ipxlOqd 


8/8 


20.0/26.4 


— 


1.81+0.20*** 


— 1 


30.92 


— 


11 


50 


ipxlOqd 


10/10 


19.5/25.9 


20.6/23.9 


1.59+0.16*** 


1.62+0.38*** 


44.21 


43.16 


25 


ipxlOqd 


10/10 


19.5/26.3 


20.4/24.2 


1.8610.18*** 


1.94±0.16*** 


34.74 


31.93 


14 


100 


ipxlOqd 


8/8 


19.9/25.5 


— 


1.7810.20*** 


— 


32.06 


— 


50 


ipxlOqd 


8/8 


19.8/26.7 


— 


1.98±0.28 


— 


24.43 


— 


15 


100 


ipxlOqd 


8/8 


19.9/26.0 


— 


1.6910,16*** 


— 


35.50 


— 


50 


ipxlOqd 


8/8 


19.8/26.4 


— 


2.00+0.16 


— 


23.66 


— 1 


17 


100 


ipxlOqd 


10/10 


19.3/24.2 


18.6/25.3 


1.7310.16*** 


1.81±0.20*** 


35.21 


32.96 


50 


ipxlOqd 


10/10 


19.2/24.7 


18.5/25.9 


2.03±0.24 


2.02±0.21 


23.97 


25.19 


31 


100 


ipxlOqd 


8/8 


20.0/26.1 


— 


1.65+0.16*** 


— 


37.02 


— 


50 


ipxlOqd 


8/8 


19.7/26.7 


— 


1.88±0.21 


— 


28.04 


— 


33 


100 

1 


ipxlOqd 


10/10 


19.4/24.6 


18.6/25.1 


1.53±0.15*** 


1.62+0.30*** 


42.70 


40.00 


50 


ipxlOqd 


10/10 


19.4/24.4 


18.7/25.6 


1.78±0.17*** 


1.83±0.19*** 


33.33 


32.22 


36 


100 


ipxlOqd 


- - 

10/10 


19.0/24.5 


18.7/25.5 


1.52+0.15*** 


1.62±0.12*** 


43.07 


40.00 


50 


ipxlOqd 


10/10 


19.1/24.9 


18.3/25.3 


1.87±0.16*** 


1.86±0.28*** 


29.96 


31.11 


37 


50 


ipxlOqd 


10/10 


19.7/26.3 


20.6/24.7 


1.87±0.13*** 


1.91±0.23*** 


34.39 


32.98 


25 


ipxlOqd 


10/10 


19.6/26.9 


20.4/25.1 


2.17±0.18 


2.16+0.27 


23.86 


24.21 


42 


100 


ipxlOqd 


10/10 


19.2/24.3 


18.9/25.1 


1.92±0.2S 


2.02±0.36 


28.09 


25.15 


50 


ipxlOqd 


10/10 


19.5/24.7 


18.4/25.6 


2.1610.38 


2.1410.23 


19.10 


20.74 


48 


100 


ipxlOqd 


10/10 


19.4/24.8 


18.5/26.0 


1.84+0.11*** 


1.8310.16*** 


31.09 


32.22 


50 


ipxlOqd 


10/10 


19.4/24.8 


18.6/25.8 


2.15+0.39 


2.11±0.25 


19.48 


21.85 


55 


100 


ipxlOqd 


10/10 


19.4/26.7 


20.3/24.9 


2.02±0.22* ** 


2.05+0.17*** 


29.12 


28.07 


50 


ipxlOqd 


10/10 


19.8/27.0 


20.9/24.8 


2.18±0.23 


2.28+0.18 


23,51 


20.00 


84 


100 


ipxlOqd 


10/10 


19.7/26.4 


20.2/25.0 


1.79+0.27*** 


1.79±0.16*** 


37.19 


37.19 


50 


ipxlOqd 


10/10 


19.6/26.8 


20.4/25.4 


2.01±0.24*** 


1.96+0.16*** 


29.47 


31.23 


86 


20 


ipxlOqd 


10/10 


19.0/23.7 


18.9/24.4 


1.63±0.26*** 


1.5910.17*** 


38.95 


41.11 


10 


ipxlOqd 


10/10 


19.3/24.5 


18.7/24.9 


1.84±0.16*** 


1.92+0.20 


31.09 


28.89 


CTX 


30 


ipx7qd 


10/10 


19.4/20.9 


19.8/23.2 


0.33±0.14*** 


0.36+0.13*** 


87.55 


87.37 


CTX 


30 


ipx7qd 


10/10 


18.7/2X3 


20.3/20.9 


0.33±0.12*** 


0.2710.13*** 


87.93 


90.53 


em 
*m 




ivxlOqd 


20/20 


19.2/24.6 


19.6/27.0 


2.67±0.30 


2.85±0.33 










ivxlOqd 


10/10 


18.8/25.9 


20.5/25.3 


2.70±0.31 


2.85±0.33 







i: ***4l^i? mtettrnfaib P<0.01. 
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2 

2.1 — ^L^L^m,^- 

2.2 

^Lewis^^^^^t-i^^^^^41,^^t^^@JJL@ 13;*}-S180 
* * # *JMt- 42 , *T3&^|t©JiL@ 14. 

( 1 ) #Nf 22 'Mfc^ffefr t * 7 >M^$7 ( >ffc^i& 4. 6, 

10, 11, 33, 36, 86)*t Lewis JJ^:fc S180 ft^^-frjt-f-^ jSg.it 40%; 
#i«l>Mfc^4& (3^*37) Lewis Ji^^MiLilj i^-f" 40%##$i^; 

(2) 6 jfa 36 *t Lewis Jifr##4fc*h* 
5146.9%; 

(3) /3f 22 >H&^ife*, l£7 4fc^& 14, 15, 27 ^ 55 
*t Lewis ^^^^Jlt^^'^^iu^^^^ 1) *&- ^ 

(4) Lewis Jt^Jfc S180 ^1^^ M^^^^^tf^^^^ ^ 
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R 




Comp. 




R* 


R. 


R 7 


R«. 


( % ) 

Lewis 

S180 
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CH 3 0 


H 


34.1 


15.3 


2* 
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H 


H 


CH3O 


CH 3 


38,1 


32.1 


3* 


CH, 


H 


H 


CH,0 


CjHs 


42.0 


^ mm v* 

37.6 


4* 


CH 3 


H 


H 


CH a O 


11-C4H9 


44.0 


40.9 


6* 


CH 3 


H 


H 


CH 3 0 


CHjCsB^ 


46.9 


45.2 


10 


H 


H 


C0 2 C 2 Hs 


H 


H 


41.98 


40.46 


11 


CH 3 


H 


COjCjHs 


H 


H 


44.22 


44.21 


14 


C 6 H S 


H 


C0 2 CH 3 


H 


H 


32.06 


34.16 


15 


C s H r p-OCH 3 


H 


C0 2 CH 3 


H 


H 


35.50 


32.10 


16 


QHs-p-OH 


H 


C0 2 CH 3 


H 


H 


37.86 


3256 


17* 


H 


H 


COOH 


H 


H 


33.4 


32.2 


26* 


H 


H 


COjCH 3 


H 


CH 3 


35.0 


31.1 


27* 


H 


H 


C0 2 CH 3 


H 


CjHs 


30.5 


29.0 


31 


H 


H 


COjQHs 


H 


C2HS 


37.02 


36.21 


33 


H 


H 


CO^Hs 


H 


CH 2 C 6 Hs 


43.3 


42.11 


36 


H 


H 


COOH 


H 


H-C4H9 


46.91 


43.07 


37 


H 


H 


COOH 


H 


CH 2 C 6 H S 


43.22 


34.39 


42 


H 


H 


CH 2 OH 


H 


CH 1 C <S H 5 


34.47 


28.09 


48 


H 


H 


COOH 


H 


(CH 3 )3C 6 H 5 


39.59 


32.22 


55 


H 


H 


NHCOjCjHs 


H 


CH 2 C 6 H S 


30.93 


29.12 


84 


H 


H 


H 


H 


CH 3 C 6 H 5 


37.29 


37.19 


86 


H 


CHjQH s 


CO^EL; 


H 




41.56 


41.11 



124 ;fc#-f^ IMA 

1 

( 1 ) 
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DYY-2C m %>fr$L ( ^tt— VL&r ) . DYCP-31D Q ( it 

( 2 ) i^-^^J 

Jfc& pGBK (8.0Kb, , Tris-HCl 41 

>& ( pH 7.5 ) , E.Z.N.A. Plasmid Minipreps Kit I ( £ @ 
OME G ABIO-TEK 

*J-sMfc^4&: 1, 2, 3, 4, 5, 6, 7, 8, 11, 13, 17, 34. 35. 
36, 37, 56, 57, 58, 68, 69, 70, 80, 81, 82, 83, 84, 

2 &$t3r& 

(1) A?MMfcpGBKtt*W. 

pGBK *.J»*f* E.coli, LB 37TC^-# 12hr, 

/fj E.Z.N.A. Plasmid Minipreps Kit I 3$JRMMUfcfeiNHNi - 

20T?4MMMg. 

(2) pGBK DNA # UV H-^-fe*! 

J0LM<fc&4B.&: Sul 200mM Tris-HCl ^.H"^. ( pH 7.5 ) , 0.30ug 
pGBK DNA, Xn$L&tfjftmft£>, SfeaMM-J. 20ul, 
^iS-^f 5min, f&J$i3fr®>&%L%LM.£, 365nm (8W) f*b*TT3E*T'f 
5cm *tj&# 2h, , 0.7% 3$J&***U£fe$.( 100V, lhr ), 

DNA « Hs+ , «s«.^R M^±#*^£4*;M^«*i*£.T. 

♦ 

(1) p-«t#*i4feA^±#**^«^ DNA ^#J^.&tf ^-fMfc-f- 

(2) p-'t#3^Ji# 1 fe^^>R ( ^a^-^^itS>m^^^ DNA ;fc-&!7£J 
;fciL, ^^^^.g^C^^r^^^^^ DNA^i7#J^-'^. 
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125 *t DNA ^-f-*tMM 

1 

UV 2501PC -Qt^JLTg-tiL ( 0^&*M^ ) , SP-752 f 
^□^it ( #fca*»«H^^###, -tft&THI-fc&r ) . DC-05060 
4ft&&&#.$Ht { X&m^VL&VL&r ) * CT-DNA (Sigma ^ ) , 
PE m_tfr%L ( ImM Na 2 HP0 4 , O.lmM EDTA, pH 7.6 ) . 

»!liMfc^4fr: 1, 2. 3, 4. 5, 6, 7> 8. 33, 36, 39, 42, 49, 
66, 80, 81, 82, 83, 84 4£ 19 ^ M^##£4&>&^£i& 0 
^4t2„ FB^xj-flRJS*: 4M*M* Sigma />^J ) . 

(1) DNAi§k,#, (Tm) 

£. PE ( pH7.6 ) ^iffoffaJ^ 15ug/ml # CT-DNA, f&Jefa^ 1cm 

TC/2min 4$*H&iML6?&i&**|-aL, SP-752 Mt*\-&&&J$LT>fT 
260nm *t & ^^-fc CT-DNA # Tm * i& £ it? CT-DNA 

A Tm = (vte^ffc^4fc Tm ^ - CT-DNA # Tm >jg. ) 

4^ife^Nfc^4&# ATm 4iL, -£$L%%t^-*~, 

(2) #^aii|fcjMMfc 

& PE ( pH 7.6 ) 4^ & t^>^ 40ug/ml CT-DNA, -f UV 2501PC 
^$^j&-i#->f5l# 200-400nm ft ik^J^to^; £ PE 4g.?t 

^t* 3 ^ 20uM ##««]4fc^4&, ^f^bifc-jf^tf 200-400nm 
fi^Jifc^-^MSifc^; PE M.Jt^-t* 1 ^ 40ug/ml CT-DNA 

20uM ¥jmiX.#>&to, -t 37X:iS.f 2hr, ^>#,fc£#^;fc#>Ktfr 200- 
400nm ® ft^J & # CT-DNA ^^^*^^^J-^, 

&£fcjL 260nm OD & 4£ 15 CT-DNA 

^J#^^i^^Ji260nm*h^ OD>(i., #^^^#tb^., sg-J&tttt 
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( 1 ) P-H^#^£.4&>&*t CT-DNA # Tm 

P-«t#^^^^>tt CT-DNA # Tm te^^JML 44, ^ ffl^iM^ 
&® 2 0 ,jM^3MHtT» CT-DNA Tinted 6HC. ^gjL&tfJ*T 
, P-«t##i^>^^^^ CT-DNA # Tm fejfJY&ttft » 
6 CT-DNA # Tm # ^ "6 , 'Ste CT-DNA <Kr Tm 
10.3'C|5jP9'ti^m^^l s *r^-^ ( ATm = 10.8TC) #-&>M£/9 
^ ^ ; 84 *fr CT-DNA # Tm fc¥)^'4>}$L>b , ATm >tfL^^ 1.5 

*M*>54;81 P-<t#iiM4li^ 33. 36, 42 *t CT-DNA # Tm 

ATm iM.frM%: ( ~ 2.5T? ) . 33 ( - 1.2 1C ) > 

36 ( -1.5TC ) > 42 ( -0.3*C ) . 
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4L 44 p-^sH^^*f CT-DNA^r^^^ti^^^^^ 









Yt 


-R 3 














# 


Rg 


ATm 


1 


CH, 

^ — * »3 


H 


H 


CH, 


H 


8.5 


2 


CH, 


H 


H 


CH 3 


CH, 


5.3 


3 


CH. 


H 


H 


CH, 

1 r n 3 


C -~ ri >» 


7.3 


4 


CH, 


H 


H 


CH, 


n-C a H 0 


6.7 


5 


CH, 


H 


H 


CH, 


CJELOH 


5.9 


6 


CH, 


H 


H 


CH, 


C_y JnLi * JuLc 


10.3 


7 

* 


CH, 


H 


H 


CH, 




7.5 


8 


CH, 


H 


H 


CH, 




7.9 


33 


CH, 


H 


COOCH, 


H 


C^JjL> C^if JljLc 


-1.2 


36 


H 


H 


COOH 


H 




-1.5 


39 


H 


H 


COOQH,, 


H 


C 2 Hg 


1.6 


42 


H 


H 


CHjOH 


H 


CH 2 C 6 H 5 


-0.3 


80 


H 


H 


H 


H 


H 


3.1 


81 


H 


H 


H 


H 


CH 3 


3.3 


82 


H 


H 


H 


H 




4.2 


83 


H 


H 


H 


H 


n-C 4 H 9 


2.4 


84 


H 


H 


H 


H 


CH 2 C$H S 


1.5 


Adriamycin 


10.8 


Camptothecin 


-2.5 



5 ( 2 ) P-'t^^^.^b^^t DNA f^b^>M£.-*f tf^^ 
"*T # ;f ife : 

(1) *&&*hU 3. 4> 6, 82> 83^P0.li5ttmi$#^^-^^.DNA 
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(2) 36> 37. 42, 49. 66 ^P0«1±^/&I54&4-#M, 

4£ DNA tff^hsMMiJf^, £-t^^7 36 ^^tfr DNA 6$^*b^ 
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& M £r & 

1. Ts£J&£. (I) 




tfUfcjfc.* i&i^i*, C x _ 6 
R 3 ^&. C^.ifclUt* HSJfcifc.lt:, SHWUfc.* 

sMUt* 

#JLR X > R^ R^R^^HtA^.; 

£ R t R^ R 3 ^ R^ftfcM^lt,; 

4. ;|M'JJM>-3 #fi£#>to^, ^.#4£^t.^Ri^-iL. 
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6. j|M>J*#. 5 0fiU$>ffc^4&, *#*E£-f R^i^il C 14 4$K|L 

12. *L*J*4^ 11 /9faL#4fc<M&, £##Mk^R4^^^^-i-. 

13. 12 ^-i«.«4b^«r, -£-#4*^ R4 A^J-o 

1*4* ft*. c M H*tat, C M ttJfe*.*Uk, C„^^**.A#L 
15. feifilJMt. 14 tffi£*$4b^4&, *t»i*A; Ra# C M ***fe*. 

R 3 ^iL; R^I^S-. 

18. 1 tfg.ti'frMfr. &t Ri^T^-; Ra*2*ftJt*L 

R 3 ;#ft; R^iH.^; Rs^^o 

19. ;M»JiM*. l #r*Mfc^4fc, Ri # ft; Rs^ft; R 3 #ft; 
R 4 ^^; Rs^^; X#& 0 
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1 



3) fa^%K&&' t 

4) #Jii£&^4&££aT*#iLjft 1-5 

5) i&#f^;£*tS^£Mfc, #3!) 1, 7, 9-Z^P-'t#t4^ 

1 ) # L-fclMfc*' NaOH JT-f-^t ; 

2) >Af^, 

3) # Jl^^^^^L^^T* 1 ^^^^^ 3 *Mfch 

4 ) ^ijN&^*t^> #£] 1, 2, 3, 4- W gu- P (9a) 

1) #p-^#-3-^st^^^^J^^^T^^3t; 

2) ^P^NaH, *MfJ. 

3) ^a^^>R,M.^il^^; 

4) SfrjL&&&& 2-5 'Mfr; 

1 ) # l-lpL>fV p -«t#-3-#.Bfc»3fc-^*u*-*J t ; 

2) ;^60%NaH, 4£#5^<#h 

3) *iA.AA*tJ£*.3HMS; 
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4) ftjL&&&%j%:WLjgLjk&fa$k } ® ; tiu\ 

1 ) #T^-fb^^ 10b i§JtofrBfci&**; 

OgO^ 0002 " 6 

H 

10b 

1 ) #T^,#4&^4fc 10 J?%fa%-Mfc 60%NaH 




10 



*tRi = H, = C 2 H 5 ; 

2 ) #jLi£^4&£i&4ft#iU£ 5 

3) >fa,>^Mfc^; 

4) 50-701C^#^ 2 



*JfeWr*a*>)£26*) 
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1 ) #T£,#4fc^4fc 10 J%%fa&.Mfr 60%NaH 




10 



3 ) ^JLil^^^^fc. 50-70 TC4ft#A>& 5 ^Bt; 

5) #SJ 2, J.- 0 -^#-3-$Lg- 

1 ) # T^.^'fb-^^b 80 J^^S^M** 60%NaH 

OgO 

H 

80 

2) ^^-ffc^iMMfc^; 

3) #Jii£>&^i&>£ 50-70 TC$;#^,EL 5 >MKh 

V 

28. T£» (9a-16a) #>ffc^^: 




*4felir(*0Jl'lX26&) 
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29. (9b-16b) #>ffc^4&: 




H C00B 8 



9b —18b 



30. T^C (21a) #>ffc^i&: 




CONg 



21 a 



Ri mM]£r#. 26 t Ri tf^. 
31. TiC (53a-55a) 6^>fb^^b: 



OgCT 



53a— 55a 



R,A^J-. Z>&. iET^> J^-ft^T 
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32. TiC dOb) tfjfc&fyji 




10b 



33. %L#)£r$L 1-18 &.M£~m .-f-$&#*hitt 

10 34. frL#)-$r$L 1~18 t'fr^— *fi¥l#>4'to&M4k*M-? J 9&2LM& l 
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8/15 

a. xim 
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Histogram Statistics 
File: 040414.008 



Marker 



AQ 
M1 
M2 
M3 
M4 



% Gated 



100.00 
49.67 
28.83 
10.29 
6.22 



Peak Ch 



74 
74 
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C. lOug/ml 48hr 
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Histogram Statistics 
FOe: 040414.009 



Marker 



AO 
M1 
M2 
M3 
M4 



% Gated 



100.00 
14.84 
66.41 
10.63 
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Peak Ch 
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Histogram Statistics 
Re: 040414.010 
Marker % Gated 



Peak Ch 
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M1 
M2 
M3 
M4 



100.00 
15.80 
51.80 
13.02 
12.30 
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288 
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581 
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